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Prevents transformer “burnouts.” This 
90-kvar, 3-phase, 60-cycle, 460-volt G-E capacitor 
equipment (circled) helps relieve transformer over 
loading. Solomon Fingold, Montrose Chemical 


electrician, surveys it appreciatively 


Overloaded 
transformers 


relieved with 
G-E 
Capacitors 





Montrose Chemical Corp. of Calif. prevents transformer “burnouts,” 


saves $1800 a year on power costs . . . with $1451 investment. 


Rapid postwar expansion put a heavy overload on the 
transformers that supply power to the Montrose 
Chemical Corp. of California, located in Los Angeles. 
Recently, when the overload became critical, the 
Company sought help. An investigation showed that 
the plant's power factor was down to 76° .—so 
General Electric engineers recommended the installa- 
tion of 180 kvar of General Electric capacitors at a 
cost of $1451. 


Capacitors improve power factor. Once installed, 
the capacitors brought the plant's power factor up to 
better than 977. This relieved transformer overload- 
ing by reducing line current. And since Montrose 
Chemical had a power-factor clause in its power con- 
tract, it also cut power costs by $1800 a year. Thus, 
the saving on power costs alone will pay for the 
equipment in less than ten months! And these savings 
will go on indefinitely. 


Capacitors provide other benefits, too! Besides 
releasing transformer Capacity, capacitors often permit 
your present distribution system to carry 20 to 30°; 
more load without added equipment. Where voltage 
drop is a problem, capacitors can also provide the 
needed voltage boost inexpensively. 


They often hold key to lower power costs. If your 
power factor is below 85% and if there is a power- 
factor or kva-demand clause in your power contract, 
chances are you, too, can make worthwhile savings on 
your power costs by installing capacitors. For addi- 
tional information, consult your local G-E Apparatus 
Sales Office or authorized G-E agent or distributor. Or 
write to Section 407-210 for Booklet GEA-5632— 
“How to Use Capacitors to Reduce Power Costs and 
Gain System Capacity."” General Electric Company, 
Schenectady 5, N. Y. 
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Electrical Contractor 
on Fairless Hills Project — 
tells why he likes 


MURRAY 
EQUIPMENT 


John A. Humble, electrical contractor, President of 
Humble’s Electric Company, Girard, Ohio, who is now 
working on 4000 new homes at Fairless Hills, Pennsyl- 
vania, has this to say about Murray equipment: "'l like 
Murray because their boxes go up easy and there’s 
plenty of wiring room. Those things are important on any 
job and real important on a job like this. A difference 
of only 5 minutes in wiring one piece of equipment, for 
instance, amounts to about 333 hours, when you figure 
on 4000 houses.”’ Murray is supplying all meter mount- 
ings and a good percentage of main and range equip- 
ment on this job. 


This is the start of Fairless Hills, Pennsylvania— 
1500 houses completed out of an eventual total of 
4000. The project will house employees of the new 
U.S. Steel mill to be built in nearby Morrisville, 
Pennsylvania. Modern electrical appliances play 
an important part in this project. Each house is 
equipped with an electric range, a garbage dis- 
posal unit and an automatic washer. 


i 
BOTH 


For a few homes—or thousonds—Murray companion equipment will make your 
job easier. Companion equipment is easier to wire and easier to install because 
the units are designed to fit together. Companion equipment looks neater, too. 
On your next job—whether it’s a bungalow or a huge development, ask your 
jobber for Murray Combination units. They're designed to fit together 


MURRAY MANUFACTURING CORPORATION 
1250 Atlantic Avenue, Brooklyn 16, New York 


Service Entrance & Meter Equipment + Fully Magnetic Circuit Breakers + Switches (Types A,C & D) » Current Limiting Reactors » Crows’nest Aerial Ladders 
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AIR COOLING Cuts Cleaning Costs 
..-Boosts Lamp Life... 


PPLETON 
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Sold Through Electrical Wholesalers 


APPLETON ELECTRIC COMPANY 


1704 Wellington-Avenue ¢ Chicago 13, Illinois 


Sales Engineers: NEW YORK, 50 Church St. © DETROIT, 3049 E. Grand Blvd. ¢ CLEVELAND, 1836 
Euclid Ave. * SAN FRANCISCO, 655 Minna St. © ST. LOUIS, 227 Frisco Bldg. © LOS ANGELES, 
100 N. Sonta Fe Ave. * ATLANTA, 724 Boulevard,N. E. © BIRMINGHAM, 809 Brown-Marx Bldg. 
MINNEAPOLIS, 305 Fifth Street, S. © PITTSBURGH, 412 Bessemer Bidg. © BALTIMORE, 100 E. 
Pleasant St. © BOSTON, 10 High St. © DENVER, 1921 Blake Street * PHILADELPHIA, 231 South 20th 
CINCINNATI, 608 American Bidg. * HOUSTON, 717 M. & M. Bidg. © HAVANA, Cubo, Malecon No. 9 
BINGHAMTON ¢ DALLAS © INDIANAPOUS © KANSASCITY © ORLANDO « MILWAUKEE 
NEW ORLEANS ¢ SEATTLE © PORTLAND, ORE. 


Export Representatives: international Standard Electric Corp., 67 Broad St. New York 4, N. ¥ 
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Now APPLETON Industrial Lighting for high bay 
interiors is available with a new cooling feature 
that cuts deeply into your lighting costs. 

Air vents in the necks of these durable fixtures 
permit air to circulate freely through the full 
depth of the reflector and along the neck of the 
lamp. Dirt and dust keep on moving upward 
through the vents. Deposits on reflecting surfaces 
and lamps are minimized. Operating tempera- 
tures are held at lower levels. Result: Greater 
lighting efficiency, longer lamp life and lowe: 
cleaning costs. 

APPLETON Vented Industrial Lighting Fixtures 
are available with either porcelain enamel or 
Alzac Aluminum finish, single or twin mounting, 
and for use with either mercury vapor or incan- 
descent lamps. 

For lighting fixtures that meet every industrial 
requirement—including hazardous locations—spe- 
cify APPLETON, The Standard For Better Lighting. 


APPLETON 
ELECTRIC 
PRODUCTS 
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Washington Report 
At a Glance 
Keystone of Building Progress. . 
Construction—Boom or New Lev el? 
Economists give three years more at present pac 
25 years. Electrical share will be more 
Pattern for Progressive Wiring. ,; 
Highlights of C aliforni: a’s new Motor Vehicles = cadquatters include 
precision-engineered underfloor ductwork and modern lighting 
Estimating Forum 2 uateonictety 
By RAY ASHLEY—Cable pulling labor—what it involves 
Old Panelboards Must Go for Residential Modernization 
By HUGH P. SCOTT—Distribution system is re-fitted for service by 
installing new 3-wire utility feed, main switch, breaker panel, extra 
circuits and more lighting facilities 
C.B.S. Studio Installs Low Voltage Control 
By MORRIS GOLDIN—Convenience, dependability, condensed space 
requirements and safety are important advantages of this system 
Light Protects Large Gas Plant. . . 
By WILLIAM C. HOCH, Jr.—Dome and floodlights provide pro 
tective ring of light along five miles of fence around the plant. 
Magnetic-Amplifier Controls 
By H. C. COLEMAN—How magnetic amplifiers pri oni high amit 
cation for fingertip control and regulation of large blocks of power 
Electrical Design for the Suburban Office Building 
By C. C. SAUNDERS—The new duPont office building in suburban 
Wilmington indicates the trend of the future 
You Can Build an Electromagnetic Dynamometer.. . 
By JOHN B. MEYER—Instructions to build an electromagnetic dyna 
mometer and how to calibrate it for use in a motor repair shop 
Analysis of Indoor Transformers 
By A. E. STEVENS—lInformation concerning the selection, applica 
tion, installation, operation and maintenance of dry type transformers 
Practical Methods 
Trouble-shooting electrical contacts; angles; conduit form = sturdy 
ladder; plug-in strip gives counter-top current 
Reader Service 
Product news announcements; catalogs and bulletins available 
Reader's Quiz 
Questions and answers on wiring for mills and elevators; size 
conductors; power factor, testing voltage circuit 
Questions on the Code 
Answers to code questions including wiring gasoline pumps; services; 
grounding conductor; battery room lighting; grounding metal fixtures. 
Motor Shops . 
Wedge stock rack; carpenter clamps speed shop routines; dry ice 
shrinks shaft for snug armature fit 
Modern Lighting 
Light control specified in oy modernization ; nies room adopts 
skylike lighting; effective store lighting with ingenious fixtures. 
Data Sheet 
Locating common electeical faults in X-ray generators 


In the News j 












Ask | 
Yourselt: 


Do we have hand operations that could be mechanized? 


Is inferior mechanization hampering any operation? 





/Can we use a greater degree of automatic control? 
| Could we combine several operations into a continuous process? 


if your answer is yes, then you are not 


| producing as fast and efficiently as you can 










ite importance of your Let’s look a bit further—at replacing terials are conserved. Your profit posi- 
a swer is this: from now on, your success these sporadic improvements with a__ tion is strengthened. 

T rw lepend more and = p/anned mechanization program. To help you plan your mechanization, 

th gree of mechanization Ihe results are cumulative. Progres- General Electric offers a new guide. W 
r plant sively, each operation is lifted toa higher call it “Progressive Mechanization.” It’s 

| ften, today, advances in mechani level of mechanization on a sound eco a “More Power to America” program 
re confined to breaking a pro- nomic schedule. another way to increase industrial pro- 

r matching a com You are insured against tomorrow’s ductivity by spreading the knowledge of t 
tive proces competition. Manpower and scarce ma modern industrial techniques. 






HERE ARE THE FOUR STAGES OF PROGRESSIVE MECHANIZATION 


oe Sil dec 3 
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] Simple Mechanization— 2 improved Mechanizati more com- Automatic Control—machines that have Continuous Process—mo- 
simple machines driven by plex, like this drilling machine. Motors adjustable-speed with “push-button chines co-ordinated for 
power — like this electric tool. and controls aid manual operations. control," iike an automatic welder. “start-to-finish” production. 
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Simple mechanization—example: Lightweight electric impact Improved mechanization—example: Special milling machine 
tool tightens nuts in 1/10 the time a hand wrench takes. replaces lighter type—“scalps” aluminum billets 5’ wide 10’ long. 
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Automatic control—example: Adjustable-speed beer-can fill- Continuous process—example: 216 operations are made on 
ing machine will change rateof production to meet any condition. cylinder block in 36 seconds by automatic-transfer-type machine. 


How you can improve production in your plant 
with the G-E Progressive Mechanization Program 


ron 


START OFF with a “launching ceremony” -have all of your out the special mechanization survey forms. You can use them to 
ngineers and key people see the full-color movie “Motors in enlist the participation of as many persons as you wish, including 

Industry.” You'll drive home to them the importance of im the men “at the bench.” 

proving m ch nization in your plant. WANT TO LEARN MORE? You get a free copy of the Pro 
This informative film has more than 40 interesting mechaniza gressive Mechanization manual, and indicate interest in seein 
on case histories. Shots from four of them are pictured above. “Motors in Industry,” just by sending in th coupon below. Or 


They are just a few of the examples that you can use to stimulat contact your nearest G-F Apparatus Sales Offic 
nterest in mechanizing progressivel) 


4 


CHANNEL THIS INTEREST—co some practical, organized prob- 
ng into your present production methods. General Electric’s Pro- G ‘3 N 3 R A L - LE C T ui I C 


gressive Mechanization manual may help show you the way. Hand 






MORE POWER TO AMERICA programs are guides to 
increase the efficiency of American Industry. They 
stimulate wider, more efficient use of electricity in 
production. 
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Section G752-14 
General Electric Co., Schenectady 5, N. Y. 


I'd like to learn more about the new G-E Progressive Mechanization program 
















Back up your Mechanization Program Fm interested im 


with the G-E Motor Selection Course A free copy of the Progressive Mechanization manual. 


()Seeing the motion picture on Progressive Mechanization. 


Here's a complete course, covering ()Using the ‘‘Motor Selection & Application Course.’’ 
the fundamentals of motors now 

available. It explains how to select Name Title 
and supply motors, what sort of con- 

trol to use. Your local G-E representa- ; Company 


tive can make arrangements for you 
to use this course. Address 





CONTROL 


industry 


ALLIS-CHALMERS Type H starters en- 
gineered for these applications provide 
complete control plus protection of 
motors, machines and personnel. Cur- 
rent limiting fuses, relays, instruments 
... everything needed is built in. Heart 
of every synchronous starter is the Type 
230 field application relay 


CEMENT MAKING requires controlled power for dependable, continuous 


operation of slow speed processing machinery operating in dusty atmospheres 


— often under adverse voltage conditions. Finish grind 


ling of cement clinker 


in this Bal/peb mill, for example, needs a 550-horsepower synchronous motor 
and a 2300-volt starter designed to give complete protection to the motor. 


DC EXCITATION is applica by this re- 
lay at the exact half cycle when proper 
rotor speed is reached. It maintains ex 
citation during normal operation . 
removes excitation on motor pull-out 
resynchronizes motor if pull-out 
condition is corrected before protective 
devices disconnect motor from line 





ALLIS-CH 


Balipeb is an Allis-Chalmers trademark 


There are Allis-Chalmers controllers for use in every industry 
wound-rotor and synchronous motors. For starters “p to 2500 hp at 5000 volts 
your AC representative, or write Allis-Chalmers, Mi 
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ALMERS 


starters for squirvel-cage, 


waukee 1, Wrs., for Bulletin 


HIGH VOLTAGE starters may have 
either oil-immersed or air-break primary 
contactors as standard. Both types are 
designed for ready access . . . built to 
give long life with low maintenance. 
The selection of contactors for every 
Allis-Chalmers controller is based strict 
ly on job requirements, 


<)- 


check with 
14B6410A, 
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Two-way moisture protection is assured with 
Bi-Seal Self-Bonding Electrical Insulating Tape. 
Not only is Bi-Seal itself non-hygroscopic, but 

its self-bonding property— which fuses the tape 
layers into a solid mass—plus its unique 
constricting action, positively prevent any 
lateral moisture penetration. 





Bi-Seal is a tested and proven multi-purpose 

electrical insulating tape that gives permanent 

protection on any wire or cable splice against 

acids, alkalies, sunlight, corrosion, ozone 

and fungus, as well as moisture. It has an 

average dielectric strength of over 1000 OTHER ADVANTAGES OF BI-SEAL 

volts per mil and performs’efficiently on NO STICKY ADHESIVES . . . EASIER TO APPLY IN CLOSE CLEARANCES 

any type of insulation. Bi-Seal will not NO RIGHT OR WRONG SIDE. . . BOTH SIDES USABLE 

deteriorate or deform in storage and its low NO TACKY SURFACE TO PICK UP DUST OR FOREIGN MATTER 
pene eR: WILL NOT TANGLE OR STICK TOGETHER DURING APPLICATION 

temperature characteristics are outstanding 


: : REQUIRES NO SPECIAL APPLICATION TECHNIQUES 
Send for full details today! CAN BE STORED INDEFINITELY 


SK POLYETHYLENE BASED COMPOUND 


4 ® RADE MARK 
Attach this coupon to your company letterhead 


and mail to: Bishop Manufacturing Corpora- 
tion, Dept. EC Cedar Grove, N. J. 


~e Please send sample and complete information 
on Bi-Seal to: 

qj: AL Name : Title 
Company a 


MANUFACTURING CORPORATION Address —— 
> —_ ——— State_ 
CEDAR GROVE, NEW JERSEY 
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WIRE BY PHELPS DODGE 
MEANS WIRED FOR LIFE! 


“UNDERGROUND APPROACH” 
KEEPS 'EM FLYING 
Cables that bring electricity to air- 
ports—for runway lights, control tow- 
ers, hangars, etc.— must be installed 
underground. For this reason, cable 
dependability and ruggedness are of 
the utmost importance. Phelps Dodge 
Copper Products Corporation makes 
a complete line of cable for under- 
ground installations of every type— 
all with famous “Habirshaw” quality 
and workmanship to meet the most 

exacting specifications. 
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PHELPS DODGE COPPE 


HABIRITE-HABIRPRENE TYPE RR SERIES lighting ozone. It also stands up amazingly well under 
Dit the very highest standards of qual- mechanical abuse 

ity an ependability under the most dificult Habirprene (neoprene jacket) is especially com- 

bervice Concitions pounded to resist damage from high-voltage 

Habirite rubber insulation is extra tough—ex- electrical discharges and to reduce the hazards 


tremel esistant to the eflects of corona and of direct burial insulation 
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You can count on complete owner accept- Phelps Dodge Copper Products Corporation ! 
ance and _ satisfaction—build up your own Habirshaw quality and durability have been 
business reputation for integrity of mate- proved in countless installations of every type 
rials and workmanship—every tmme you —have made this name synonymous with 


specify Habirshaw cable... a product of the finest in electric cable. 


SEE YOUR PHELPS DODGE DISTRIBUTOR 





PHELPS DODGE COPPER PRODUCTS 


CORPORATION 
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On these new Mesta Cold Reduction Mills at Columbia Steel SEALTITE is indicated in black. 


SEAL TIT E-anaconde’s flexible, liquid-tight conduit is 
used in Columbia Steel’s new tin mill 


These Mesta Cold Reduction Mills were recently, 
set up by Columbia Steel in their new tin mill in 
Pittsburg, California. Shown here is the way in 
which seactrre* —with its synthetic jacket and its 
strong, flexible steel core — was installed to protect 
control panel wiring from chemicals, water, oil and 
abrasion. Columbia used sEALTITE because there 


was vibration from the mills, connections were 


very cramped, and sharp bends had to be made. 

SEALTITE is sold by electrical supply houses in 
long random lengths. It can be cut without waste. 
SEALTITE uses the same type of fittings as standard 
rigid electrical conduit. 

The American Brass Company, American Metal 
Hose Branch, Waterbury 20, Conn. In Canada: 
The Canadian Fairbanks-Morse Company, Ltd. 


T 


for flexible, liquid-tight electrical conduit... specify SEALT {Ean AnaconpA* product 
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DRAW-OUT TYPE AIR CIRCUIT BREAKER pulls out for inspection—can be easily 
replaced with a spare if maintenance is required. Modern metal enclosed 
units with no exposed live parts provide maximum safety. 


number— 


save weeks on delivery 


Look at the catalog, pick out the ratings 
for the number of feeders you require, and 
just order by number! That’s all you have 
to do to get modern G-E low-voltage air 
circuit breaker equipment delivered in 
minimum time. 

Cataloged standards give you pre-en- 
gineered, high quality equipment. And 
they are available for quick delivery be- 
cause of the reduction of engineering and 
manufacturing time made possible by repet- 
itive manufacture. 


G-E Standardized 
Air Circuit Breaker 
Equipment 


600 volts maximum—interrupting 
ratings 15,000 to 50,000 amps. 


Cataloged equipments offer a wide choice 
of arrangements. They are listed in groups, 
with various combinations of manually or 
electrically operated breakers—either with 
or without instrumentation. Each group 
number covers a complete switchgear unit, 
fully co-ordinated, factory-assembled and 
ready to install. Any number of units can 
be combined in one line-up to form a 
complete switchboard. 

For full information, contact your nearest 
G-E apparatus sales office, agent, or dis- 
tributor, or write to General Electric Com- 
pany, Schenectady 5, New York. 860-42 


“Cataloged Drawout 
Air Circuit Breaker 
Equipment“ 


With this publication, you can order G-E air circuit 
breoker equipment by catalog number. Write for GEC-849. 
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“DEAD STORAGE” AREA AT NIGHT... TRANSFORMED INTO USEFUL WORK AREA BY G-E OUTDOOR INDUSTRIAL LIGHTING 


Get more business, bigger profits 
installing G-E Outdoor Lighting 


A LIGHT FOR EVERY NEED is a\ By using easy-to-install, competitively priced General Electric outdoor indus- 
= oe oes trial lighting equipment, you can do a quality lighting job which will pay off 
e in more business and higher profits. 


example 


DOUBLES VALUE OF WORK AREA. Capitalize on the many big benefits 
your customer gets from a good lighting installation. In the picture above, 
for example, a large outdoor area is actually doubled in value because it is 
made completely useful at night as well as day. Other major benefits are the 
prevention of costly accidents, pilferage and sabotage. Consider the impor- 
tance of these benefits today. Specify G-E lighting equipment to assure your 
customer of maximum performance with minimum care. 


PROMPT SHIPMENT. You can get G-E outdoor industrial lighting equipment 
right out of stock at shipping points throughout the country. 

FAST, EASY INSTALLATION. You'll find that G-E lighting equipment is de- 
signed for speedy mounting anywhere. And you can get all the help you need 
from G.E.’s staff of lighting specialists to do the job right—and fast. For 
more information write today for new Bulletin GEA-3640D. Address Section 
151-178, General Electric Company, Schenectady 5, New York. 


CAPITALIZE ON G-E OUTDOOR INDUSTRIAL LIGHTING 
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A Glance 
tells you it’s 
Overloaded 


Read How the Thermalite Indicator 
Can Save You Money in Transformer 
Protection and Utilization in Any 
Season . . . for Any Climate 


° ® 



































HEN THE BRILLIANT SIGNAL LIGHT of the Ther- 

V V malite overload indicator flashes on, you can tell 
— at a glance — that your distribution transformer is 
overloaded. There is no interruption of service. Time- 
saving visual detection like this can save you hundreds 
of man-hours on costly surveys. It will help to elimi- 
nate transformer burnouts and service interruptions 


Important Advantages Save Money 
Simple in operation . . . the warning light is actuated 
by a thermal device in the top oil. The light snaps on 
during excessive overload periods and remains on 
until turned off by an external handle. 





you spend for transformer protection. It's low in 
original cost, dependable and requires no maintenance. 
It is engineered, calibrated and installed at the factory. 
Learn more about this visual, inexpensive way of 
detecting transformer overloads by calling your nearby 
A-C sales representative or write Allis-Chalmers, 
Milwaukee 1, Wisconsin. A-3793 The Thermalite overload in- 


Thermalite is an Allis-Chalmers trodemork. dicator is available on dis- 
tribution transformers 100 


kva and smaller, 15 kv and* 
below. 
- 
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BLACK & DECKER Ye’ HOLGUN® is 
lightweight, compact, great for drilling 
in close quarters. It's just one of 25 B&D 
Drills you have to choose from in capaci- 
ties from 4" to 1% "—with a choice of 
power, speed and price in most capaci- 
ties--for faster drilling in wood, metal 


\ rf z or masonry. 
al BLACK & DECKER ." STANDARD DRILL 
is the world’s most popular general-pur- 
) pose drill. Drives twist drills, Hole-Saws 


and wood augers for drilling joists and 
steel boxes; installing switch boxes and 


/ switch boards; cutting through switch and 
\ terminal boxes in BX work; deep, boring 
Ar Ay in heavy timbers) creosote planking. 
. BLACK & DECKER 1\/" ELECTRIC HAM- 
MER is one of four models that speed up 
any job involving concrete, brick or 


stone. These amazingly husky tools drill 
straight, clean holes for anchors or con- 
duit—dig channels for laying conduit-- 
a i a ee i 
scale metal. Drive a variety of tools for 
bushing, caulking, chiseling, etc. Com- 
pact, completely self-contained, operate 
on AC or DC without transformer or 
extra equipment. 





B&D RIGHT ANGLE 

ATTACHMENT helps 

si you drill in close quar- 

To make your jobs go F ters, like reaching out- 


of-the way places on 


these speedy Black & Deck joists. Transmits full 


power. Maintains cor- 
See your nearby Black & Decker % soe spied See 
oogh ts A : . taches to B&D ‘2 Stand- 
Distributor for demonstrations of the ard and larger Drills 
world’s most complete line of portable 
electric tools. See for yourself how 
they'll save you time, s- 
YS aave yen Tne, Wee and ae B&D HOLE SAWS cut clean, 
cle on scores of electrical jobs. WRITE round holes faster—in. 
TODAY for free, detailed catalog to: wood, steel, plastics, fiber- 
THe Brack & Decker Mre. Co., ee ee ee 
ae aie 7 a ee 
697 Pennsylvania Ave., Towson 4, Md. terminal boxes in BX work. 
Fine -tooth, coarse -tooth 
and high-speed styles—— 
complete range of sizes 
from %” to 4” diam.; man- 
drels to fit all electric drills. 


“Trade Mark Reg. U. 8. Pat. Off. 
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Everything but the box... 


AND WE EVEN ASSEMBLE THAT! Yes, all Gedney fittings are completely—entirely 
—produced in Gedney’s own plant... everything under one roof! 

Gedney fittings are unbreakable malleable iron—special hot dip galvanized for 

maximum life. All Gedney fittings are machined and threaded with utmost accuracy. 

What's more, Gedney brings you a complete line, including many improved 

design features that bring greater efficiency. It may well pay you to 

write or call for the whole Gedney story. Do it today! You 

can sell Gedney fittings as the easiest and quickest 


to install—longest-lasting on the job. 








GEDNEY 


ELECTRIC COMPANY 


GEDNEY 
FITTINGS 
FIT! 


RKO BLDG. + RADIO CITY - NEW YORK 20 
Foundry, Factory and Shipping Point: Terryville, Conn. 
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@ Lead Centers and Service 
Equipment with thermal-magnetic 
trip Add-On Circuit Breakers are 
ideal for residential use available 
in 2 to 20 circuit assemblies 


@ SEPF Fuse-Type Service Equip- 
ment with safety-type @ Pulfuz 
switch main disconnect and plug fuse 
connections is excellent also for use 
in homes. Available in 30, 60 or 100 
ampere main connections and plug 
fuse branches. Also range circuits 


@ Main and Range Service Units 
provide fuse protection in a dead front, 
safety type unit and feature non-inter- 
changeable @ Pulfuzswitches for main 
and range disconnects. Available in 60 and 
100 ampere “‘series"’ and “parallel main 
connections — 4 to 8 branches, with or 
without water heater circuit 


& Type R Enclosed Cutouts are 
popular safety type fuse boxes for homes 
and other similar size buildings. Fur- 
nished with 2 to 20 circuits 


Built-in @ electric Quikheters with 
built-in control switch or thermostat, 
supply heat that will quickly change a 
cold, shivery bathroom or other room into 
one that’s warm and cozy — and at a 
small cost. Quick acting, odorless and noise- 
less in operation. Available in capacities of 
1,000 to 3,000 watts. Separately mounted 
thermostic control available at extra cost 











for all types of Homes 
is provided by 

= 

\\ products 


They’re as Modern as Tomorrow... 
these @ Load Centers, Service Equipment 
and Built-in Electric Quikheters. 


Made specifically for use in homes — 
large and small — and other buildings, 
these sturdily built units embody all the 


latest features in design and construction. 


They’re safe, efficient, dependable, eco. 
nomical, long-lasting and will provide years 
of trouble-free service. Too, they are approved 


by the Underwriters’ Laboratories, Inc. 


The next time you design a residence or 
other small building, include ( Load Centers, 
Service Equipment and Electric Quikheters in 


your specifications. 


Your nearest @ representative, listed in 
Sweets, will be glad to give you complete 
information, or write to headquarters for 


bulletins. 


Srank eCdam Electric Co. 


P.O. BOX 357 $T. LOUIS 3, 


MISSOURI 
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WIRED WITH CRESCENT 


¥ 


werent oe 
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Every Dial Instantly 
Readable Under 


a Wakefield Ceiling 


Teto! Arec 
Approximately 1,325 Square Feet 


tection 
Central Contro! Room of a 
Turbine Room 


Designed Initial IMumination Leve! 
95 footcandies 


Designed Working 
iMumination leve! 


55 te 60 footcandies 


Lomps Used 
72” and 96" T-12 430 MA lamps 


Consulting Engineers 
United Engineers and 
Constructors, Inc., 
Philedeiphic, Pennsylvania 


licensed Agent 
Grayber Electric Company, inc., 
Chicago, Illinois 


licensed Installer 


United Engineers and 
Constructors, inc., 
Philadel shia, Pennsylvania 


18 


This is the central control room of the 
turbine room of a large midwestern 
manufacturer of electrical equipment. 
\ Wakefield Ceiling provides virtually 
perfect seeing conditions for quick, 
accurate dial readings. Light is diffused 
through the 
Plexiglas “ceiling” that both direct 


so. evenly corrugated 
and reflected glare are for all practical 
purposes non-existent. 

Not only is light controlled by this 
Wakefield Ceiling but sound and air 


_ +7 — ) wf) 
ass oh EF . 
as 


\ 





THE GRENADER THE PACEMAKER 
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a 
Pe - 


THE COMMODORE 


diffusion as well. Suspended acoustical 
baffles furnish excellent sound absorp- 
tion; and conditioned air is delivered 
into the room through the multiple 
openings at the edges of the corrugated 
diffusers. The Wakefield 


“Three-Way” Ceiling is a revolution- 


Plexiglas 


ary development in environmental con- 
trol. For a detailed, illustrated booklet, 
complete with working drawings, 
write to The F. W. Wakefield Brass 


Company, Vermilion, Ohio. 


ClaKkegielel Over ALL Lighting 


a -_ c 
ea 


THE Star THE WAKEFIELO CEUING 
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GENERAL ELECTRIC INDUCTROLS maintain correct voltage on electric equipment, guard against the bad 
effects of poor voltage. Here a new three-phase Inductrol is being installed in a large industrial plant. 


Is Poor Voltage Slowing Your Production? 


When voltage sags, motor performance and lamp brilliance 
suffer. Efficiency and output drop sharply. That’s why it pays 
to keep voltage up with G-E Inductrols. These new dry-type 
regulators automatically maintain correct voltage on your 
electric equipment—assure peak operating efficiency. 

Inductrols do not require expensive fireproof vaults. All- 
steel cabinets, attractively styled, protect personnel by 
completely enclosing all live parts. 





For more information on Inductrols, contact your G-E 
sales representative or authorized agent. Write for bulletins 
GEA-5824, GEC-795, and GET-2351. General Electric Company, 
Schenectady 5, New York. 404-86 





HOW POOR VOLTAGE LIMITS YOUR PLANT EFFICIENCY 


UNITS 10% Undervoltage 10% Overvoltage 

Incandescent Lamps | Light output cut oy Life reduced 7907 
INDUCTROLS ARE AVAILABLE for both manual and automatic = mpe | Light evipet oot 30%, wit ent 
operation, and both single- and three-phase circuits. Single- 
phase units are being prepared here for final test prior to Resistance Heaters Heat output cut 19%, Injurious overheating 
shipment. Standard automatic regulators are available for cir- = oo _— 
cuits from 3 kva, 120 volts up to 500 kva, 600 volts. 


GENERAL (6 ELECTRIC 
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A-C Motors Overheats, ups maintenance Power factor decreases 











Electronic Tubes | May destroy gas tubes Life cut 75% 








Introducing 








a d . : 
This is MINi-BREAKER—compactly designed, precision 
engineered, and individually tested after assembly to 
assure permanent trouble-free circuit breaker protection! 


© 1952—MECHANICAL PRODUCTS, INC 





BREAKER. 


new miniature circuit breaker that fits like a fuse in 
any standard plug-type fuseholder! 


EVER before has there been a circuit protective device quite like the 

amazing new MINI-BREAKER. Because here, for the first time, is a 
thoroughly tested miniature branch circuit breaker thet can actually be 
used as a direct replacement for expendable plug-type fuses! Installed by 
anyone in a matter of secends in any standard Edison base fuse re- 
ceptacle. Used with confidence, too, wherever 15, 20 and 30 ampere 
circuits exist for 110-125 volt a-c service. For although many attempts 
have been made to develop just such a practical low-cost device, MINI- 
BREAKER is the first and only product of its kind ever to meet the require- 
ments specified for listing as a “Circuit Breaker-Miscellaneous” by Under- 
writers’ Laboratories, Inc. And, when commercially available, it will bear 
the Re-examination Service marker. 


Anyone can install a MiNi-BREAKER in seconds! 
And anyone can restore electrical service simply 
by pressing and releasing the reset button! 


Provides Permanent, Positive Protection 
Against Overloads and Short Circuits! 


Yes, in spite of its compact size and its basic resemblance 
to the fuse it is designed to replace, MINI-BREAKER is a 
full-fledged circuit breaker in every sense of the term. A 
precision built assembly of carefully selected, perfectly 
balanced parts . . . all permanently protected and enclosed 
within a durable insulating case. 


In operation, MINI-BREAKER safely interrupts excessive 
overloads and short circuits . . . tripping instantly on 
“shorts”, but with a built-in time lag for handling tem- 
porary starting loads and line surges. Whenever an inter- 
ruption occurs, service can easily be restored by anyone 
... normally within 10 seconds . . . simply by pressing in 
and releasing the reset button. Yet, in spite of its quick 
recovery, MINI-BREAKER is 100% trip-free. That is, it 
positively will not maintain a circuit that has not been 
cleared of the condition that caused the interruption. 


What's more, while MInI-BREAKER is a thermally actuated 
breaker, it’s virtually uneffected by the changes in ambient 
temperatures encountered under normal installation con- 
ditions. Because, although designed exclusively for ordi- 
nary residential, commercial, and industrial service, MINI- 
BREAKER actually meets and exceeds the temperature ex- 
treme conditions required for approval for aircraft use. 
MINI-BREAKER trips at 200% load within four minutes 
at —50°F., carries rated current continuously at 135°F.! 


W hat can MINI-BREAKER do for an Electrical Contractor? 
Or a Maintenance Superintendent? Plenty! No more 
fussin’ with blown out fuses, no more “down time” or 
costly interruptions of electric service. Instead, MINI- 
BREAKER provides modern, dependable, permanent circuit 
breaker protection at a new low in cost. It presents a 
vast new modernization market, too. A market that can’t 
be reached by conventional circuit breakers due to the 
cost of conversion installation. 


MECHANICAL PRODUCTS, INC. 


1824 River Street * P.O. Box 116 © Jackson, Michigan 


\ 
Want More Information on MINI-BREAKER ? 
Regardless of what your interests may be, we'd 
like to tell you more about MINI-BREAKER. A 
request on your company letterhead . .. or the 
coupon below . . . will bring you complete 
details by return mail. 


MECHANICAL PRODUCTS, INC.—Dept. 103 
1824 River St., P.O. Box 116, Jackson, Michigan 


Gentlemen: 


Please send me the complete MINI-BREAKER story at oncel 


NAME_____ tet TITLE 





COMPANY 


ADDRESS 








cry ZONE. STATE. 











Why did they order 
SFTUAANS «CENTRAL CONDUIT 


lwo years betore they started 





this 1407 Broadway Building? 


There was a good reason. This modern 44-story 
skyscraper was designed and built for tomorrow 
planned to outlast the years. All materials, for 
instance, were selected on the basis of extra-long 
life and extra-reliability. 
Which makes particularly significant the fact 
that Spang Central Conduit was specified 100% and 
that the order was placed a full two years in advance 
to avoid substitutions. 
Vo product ever had a finer testimonial! 
This is one more example of how prominent 
architects, owners and electrical contractors rate 
the quality-controlled conduits by Spang-—“Cenlaco”, 
“Central White’, “Central Black” and “Central EMT.” 
It is additional evidence of Spang’s reputation 
for making a truly dependable, lifetime conduit. 
Remember: there is a difference in conduit. And 
you'll find Spang a better conduit in reliability 
and in cutting, bending and threading 


characteristics. Try it 


SPANG-CHALFANT 
Division of The*Natienal Supply Company 


GENERAL SALES OFFICE 
PITTSBURGH X A 


Owner: 1407 Broadway Realty Co., N.Y.C. 

Architect: Kahn and Jacobs, N.Y.C. 

General Contractor: J. H. Taylor Construction 
Company, Inc., N.Y.C 

Electrical Contractor: Miller-Brown, Inc., N.Y.C 
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.. for clean 


performance 


The motor carrying a Fairbanks-Morse seal is your assur- 
ance of long, dependable service . . . the best in motor 
performance. 


Why? In totally enclosed, fan-cooled motors, for ex- 
ample, Fairbanks-Morse brings you symmetrical dual-end 
ventilation, an exclusive feature that speeds cooling, 
eliminates “hot-spot” dangers . . . complete protection of 
vital parts from dust, chips and corrosive gases . . . for 
clean performance in the dirtiest locations. 





we 


Whatever the drive problem on your equipment, you'll 
find the one motor best suited to that application in the 
complete Fairbanks-Morse line. 


When you look for electric motors... look for the 
Fairbanks-Morse seal. For over 120 years it has stood 
for the finest in manufacturing integrity —to all industry. 
Fairbanks, Morse & Co., Chicago 5, Ill. 


FAIRBANKS-MORSE 


@ name worth remembering when you want the best 





ELECTRIC MOTORS AND GENERATORS ¢ MAGNETOS © DIESEL LOCOMOTIVES AND ENGINES 
PUMPS « SCALES * HOME WATER SERVICE EQUIPMENT © RAIL CARS « FARM MACHINERY 








Announcing NEW G-E 


IMPROVED AK-1A HAS POINTER STOP PLUS 
EXPANDED ,\CURRENT AND VOLTAGE SCALES 


You can now measure alternating current and voltage 
@asier and quicker with the new General Electric hook-on 
yolt-ammeter. The type AK-1A volt-ammeter simplifies the 
feading of motor starting currents by using the easily ad- 
justed pointer stop mechanism. In addition this versatile 
et has five current scales ranging from 7.5 to 750 
amps; and expanded voltage ranges read up to 750 volts. 


MANY NEW FEATURES 


The new AK-1A has a more readable scale for taking 
readings in those out-of-the-way places. The convenient 
range selector switch provides positive range switching and 
enables you to make current or voltage reading quickly and 
simply. This new instrument is also built sturdier to stand 
up under hard on-the-job usage. All of these new features 
with the same 3% accuracy even on the lower current ranges. 


ONE HAND OPERATION 


Current is measured by simply hooking the jaws of the 
instrument around the line. Voltage readings can be made 
by attaching the extra large alligator clips across the line. 
A flick of the selector switch gives you the desired full scale: 
and current readings can be taken without removing the 
potential leads. 


NOW AVAILABLE 


See this newest member of the G-E hook-on family today 
at your nearest G-E apparatus distributor at no increase in 
price over the previous model: $76.77*. General Electric 
Company, Section 602-246, Schenectady 5, N. Y 
*Manufacturer’s suggested retail price. 


GENERAL @ ELECTRIC 





ADDED RANGES: New higher and lower current ranges (0-7.5 
30/75/300/750 amps) and higher voltage range (0-150/300/750 
volts) can be quickly selected with the handy selector switch. 


—r 7 
J 


wre ee faa 
NEW POINTER STOP makes reading of motor starting currents 


easy. Using one finger, set stop until pointer barely deflects: 
the scale reading will then indicate motor starting current. 








BETTER QUALITY CONTROL, 
50% MORE OUTPUT WITH 


STERLING SPEED-TROL! 


Speed-Trols have greatly increased the produc- 
tivity and versatility of our equipment, reports 
Mr. Charles Gladding, President of Gladding 
Bros. Mfg. Co., San Jose, Calif....we have 
greater efficiency and more accurate regulation 
of even temperature and quantity of clay to 
pug mill... by increasing machine versatility 
to accommodate more sizes, we increased pro- 
duction 50% or more...accurate speed ad- 
justment permits the greatest possible pro- 
duction for each type of material processed. 


STERLING SPEED-TROL 
GIVES YOU VARIABLE SPEED 
CONTROL NECESSARY FOR: 


EQUIPMENT ADAPTATION TO: Sequence 
synchronization — operators’ abilities —load 
variations due to differences in quantity, 
quality, weight, size, tension, hardness or shape 
of material to be processed, machined, con- 
veyed, blended, mixed, etc. 
PROCESS CONTROL OF: Temperature— 
viscosity —level — pressure — flow —etc. 
TIME CONTROL OF: Baking—drying— 
heating — cooking — pasteurizing — soaking — 
chemical action —etc. 

With Speed-Trol you get the maximum in 
production, plant efficiency, quality and profit. 





OUTSTANDING FEATURES: 


Infinite speeds —positive speed regula- 
tion — fingertip control —large indicator 
— positive pulleys—no springs —belt 
tension in proportion to load — protected 
— Streamlined — Herringbone Rotor — 
70 ILLUSTRATIONS showing — through ventilation —versatile mounting 
how Sterling Electric Power > aif — NEMA dimensions — shock absorbing 
Drives reduce production costs. — : — quiet operation — rugged — compact 
Write for Bulletin No. B-126 eS) — dependable — long life. 


TERLING ‘crores 
MOTORS 


OTHER STERLING ELECTRIC POWER DRIVES: 
* STERLING SLO-SPEED (GEARED) MOTORS 
STERLING KLOSD AND KLOSD-TITE (NORMAL SPEED) MOTORS 
DRIP-PROOF * SPLASH-PROOF * TOTALLY ENCLOSED 


Plants: New York City 51; Van Wert, Ohio; Los Angeles 22; Hamilton, Canc ja; Santiago, Chile. 


Offices and distributors in all principal cities. 
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EASY TO BEND EASY TO CUT 


ELECTRUNITE E. M. T. the lightweight 
threadless Raceway that completely 
protects conductors with steel 


Conductors are fully protected from fire, 
moisture, and mechanical injury when 
they're housed in ELECTRUNITE E.M.T.... 
the strong-and-light steel raceway that 
carries the inspection of Underwriters’ 
Laboratories and meets requirements of 
The National Electric Code for exposed, 


concealed, and concrete locations. 


Ease of installation is another advantage 
of ELECTRUNITE E.M.T. It’s easy to bend 
accurately ...exclusive “Inch-Marked’’® fea- 
ture, plus the ELECTRUNITE Handy Bender, 
assures accurate bends. You can cut ELEC- 
TRUNITE E.M.T. quickly with a hacksaw. 
Easy-to-use compression fittings eliminate 
thread cutting and permit rapid, moisture- 
tight assembly of runs without turning 
whole lengths of raceway. The exclusive 
inside-knurl feature makes wirepulling 
fast and trouble-free. 


EASY TO INSTALL 


Tell your ELECTRUNITE Distributor what 
your E.M.T. requirements are... he’s 
making every effort to fill orders fairly 
from his share of all the ELECTRUNITE 
E.M.T. we have steel allocations from the 
government to produce. 


REPUBLIC STEEL CORPORATION 


STEEL AND TUBES DIVISION 
224 EAST 131st STREET « CLEVELAND 8, OHIO 
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S.S. UNITED STATES 


QIKLUG 


Operation of the S. S. United States, new speed queen 
of the Atlantic, depends on an electrical system vast enough 
to serve a city the size of Toledo. In this floating city, 
unfailing performance of electrical connectors is, 
of course, vitally important. Hundreds of standard 
Burndy Qiklugs were specified for the electrical Ae 
control circuits which help make the eS 
S. S: United States the safest, fastest liner SS 
afloat. These connectors are the same DD 
standard Qiklugs you can always ™ 
procure easily whenever you are 
required to do an important 
electrical job better. 


BURNDY ENGINEERING COMPANY INC., BURNDY CANADA LTD., 
NORWALK, CONNECT TORONTO 8, ONT. 
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National Electric “Plug-In” Busway 


and “Lo-Loss” Feeder Busway... The only 


busways with such rugged construction! 


National Electric Busways are especially designed 
to meet the rugged requirements of American 
industry. They offer the most economical, con- 
venient, flexible and salvable layout possible for 
industrial or commercial installations. Check 
these money-saving ‘““workhorse”’ features: 


TOUGH—National Electric busway incorpo- 
rates a heavy 12 gauge steel channel to inde- 
pendently support and protect the insulator. 


EFFICIENT—With “Lo-Loss” Busway, voltage 
drop is less than 2.2 volts per 100 feet for a 
concentrated load. Where the load is distributed, 
the voltage drop is approximately 1 volt per 100 ft. 


FLEXIBLE—"Lo-Loss” is approved by Under- 
writers’ Laboratories for horizontal or vertical 
mounting. 


CONVENIENT—Factory fabricated sections 
go up quick. With “Plug-In” Busway, machinery 
can be “plugged-in” anytime without shutting 
down the production line. Especially convenient 
for congested areas. 


Approved by the Underwriters’ Laboratories, Inc. 


EVERYTHING IN WIRING POINTS TO 
even m1 nN POTS 10, 
7 o i 
National Electric Products 
PITTSBURGH, PA, 


3 PLANTS © 7 WAREHOUSES 
42 SALES OFFICES 


industry's }\ (Avaya 


“LO-LOSS” FEEDER BUSWAY 


@ 'Lo-Loss’’ Feeder Busway is economical and 
efficient for conducting long runs of alter- 
nating current where voltage drop must be 
kept to a minimum. It is easy to install 
because single bolt contacts are used when 
joining sections. 


@ "'Lo-Loss’’ Feeder Busway is designed for 


transmission of electrical current up to 
4000 Amperes at 600 Volts or less. 


7 
{x 
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For use in boiler rooms, powerhouses, shower 
rooms, tunnels, loading docks, building en- 
trances, and all indoor and outdoor locations 
where exposed to moisture and rain, non-ex- 
= vapors and gases, or non-combustible 

usts. 





Vaportight lighting fixtures are available for attaching to several 
tound-base Condulets and sheet steel outlet boxes. Crouse-Hinds 
complete Vaportight line includes hand lamps, switches, plug re- 
ceptacles, and other electrical devices. 


Complete listings in the Condulet Catalog. 


CROUSE-HINDS COMPANY 
Syracuse 1, N. Y. 


OFFICES py mga ye >not — ey eg gS ao te vga 
Indhanapolis — Co — S00 ae Milwaukee — Minneapolis — New Orieans — New York — Philadelphio 
'ATIVES. 


Ore — San Francisco — Seattle — St Louis— Tulsa — W. 
Albany — Atlanta — Baltumore Corpus Christi — Richmond Va 


RESIDENT — - — = 
Crouse-Hinds Company of Canode. Lid. Toronto, Ont 
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BUS DUCT IS 
FLEXIBLE 


Parke, Davis & Company plant modernizes 
with Westinghouse Bus Duct 


“Neat ... clean . . . flexible!”, say Parke, Davis & 
Company engineers about the installation. The 
contractor reports, “My men liked installing 
Westinghouse Bus Duct . . . and the ease of mount- 
ing it around pipes, through walls and across wide 
open spaces saved us considerable time and money.” 

This vast installation of standardized Low Imped- 
ance and Plug-In Bus Duct has recently been completed 
at the Parke, Davis & Company, Detroit, Michigan, 
where a complete changeover was made from a d-c 
to an a-c system. 

This duct has greater current-carrying capacity 
pound for pound than any other means of secondary 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 


power distribution. Plug-In Duct has outlets every 
foot to allow for rapid machine tie-ins. Duct sections 
are fully salvageable and can be expanded or relocated 
with little effort. f 
Four types of Westinghouse Bus Duct are available 
to meet any load condition and service requirement. 
Call your Westinghouse Representative for complete 
details or write for B-4272-A. Westinghouse Electric 
Corporation, P.O. Box 868, Pittsburgh 30, Penna, 
J-30107 
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DUTCH 
BRAND 


a Complete line 
electrical ingulating 
ee 





"DB" WIRE 
CONNECTORS 
Four 


¥"DB” WIRE CONNECTORS 
V PLASTIC ELECTRICAL TAPE 
V RUBBER INSULATING TAPE 


V FRICTION TAPE 





These DUTCH BRAND products have been scientifically 

made to meet electrical insulating requirements. 

Whatever your needs, you'll find in the selection of 

“DB” Wire Connectors, Plastic Electrical Tape, Rubber 

Insulating Tape and Friction Tape that you have just 

the right product for dependable quality work. DUTCH BRAND 
DUTCH BRAND is a complete line that can be ordered ‘Gaal 
from one source of supply...a featured name in the and Displays 
electrical tape field for over forty years. 

It costs no more to be assured of the 

best— order your requirements by 

trade name... DUTCH BRAND. 


DUTCH BRAND PLASTIC TAPE une DUTCH BRAND 
Tool Kit Size Rolls Jr. Shop oe Seay ae 


‘ Shop Pack 
Package and Display and Sel Geen 


DUTCH BRAND Pt é Z i VAN CLEEF BROS. [NC. 


oer Product 


; Shop Package and Display eivision or Johns Manville 
so .010" Plasti ivi 
A jastic, Individual Rolls 7800 WOODLAWN AvE S CHICAGO 19. ILLINOIS 
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A MESSAGE TO AMERICAN 


INDUSTRY @ 


ONE OF A SERIES 


SANTA CLAUS 
Could Die of Old Age 


INo one shoots Santa Claus. This remark 
about a government which spends and spends 
and spends may well be true. But it is also 
true that Santa Claus is an old man. At his 
age overwork might well kill him. 

It is with the possibility of working Santa 
Claus to death that this editorial is concerned. 
No position is taken as between the contend- 
ing political parties in the present campaign. 
Our concern is with the problem of protecting 
Santa Claus. 

It is true that as a nation we now enjoy 
great prosperity. The prosperity is not nearly 
so general as the political advertisements of 
it would suggest. Millions of individuals, no- 
tably those living on pensions, annuities and 
other fixed incomes, have been robbed of 
half their purchasing power by inflation dur- 
ing recent years, and whole industries know 
little or nothing of boom times. 

However, measured by so basic a gauge 
as unemployment, we do have great prosper- 
ity. Less than two million of our total work- 
ing force of over 64 million are unemployed, 


and many of them are unemployed only 
while moving from one job to another. The 
real income, i.e., what their dollars will buy, 
of those with jobs is somewhere near its all- 
time peak. 


Our Prosperity is Precarious 


The prosperity we enjoy, however, is 
precarious. This is primarily because it is 
dependent upon a rising volume of expendi- 
tures by the federal government. At present 
almost a quarter of our entire national in- 
come is ladled out through Washington, and 
in an ever increasing amount. 

If, as matters now stand, federal expendi- 
tures were to be suddenly and sharply cut, 
our government-financed prosperity would 
be severely upset. But if the federal govern- 
ment were to try to keep right on providing 
prosperity by steadily increasing its expendi- 
tures, the end result would be more certainly 
disastrous. It would be a crash caused pri- 
marily by having continuing inflation of 
prices destroy the value of the dollar. 














Higher government expenditures of worth- 
less dollars then could accomplish nothing. 
Santa Claus would be dead from overwork. 


To Provide Firm Foundations 


The general route to be followed in putting 
firm foundations under our prosperity is 
quite clear. It involves two steps which must 
be taken closely together. The first is to stop 
the continuous increase in federal expendi- 
tures. The second step is to substitute 
expanding private business for government- 
financed business as the principal foundation 
of expanding prosperity. 

The increase in federal expenditures can 
be stopped without sacrificing any effective 
measures now directed toward meeting our 
top priority requirement—protection from 
armed Communist aggression. The most 
competent authorities of both major parties 
agree it can be done by (1) better planning 
of and the elimination of outright waste in 
defense arrangements, and (2) cutting those 
civilian expenditures which cannot be justi- 
fied at the same time we are undertaking a 
great new load of defense expenditure. 

It is also possible to substitute expanding 
private business for government-financed 
business. The problem is primarily that of re- 
lieving private business of the staggering load 
of federal taxation it now is carrying. Federal 
taxation now takes 52 per cent of all corpo- 
rate profits and 82 per cent of all so-called 
excess profits. If it were not for the forced 
draft placed under our economy by rapidly 
mounting defense expenditures, this burden 
would surely lay a disastrous blight on pri- 
vate business expansion. If expanding private 
business is to have a chance to play its critical 
role as a subtitute for government-financed 
business, its taxes must be cut, and soon. 





It Won't be Easy 


It would be naive to contend that it will 
be easy to check the expansion of federal ex- 
penditures. They have been running wild too 
long, and in the process contributing to a fe- 
verish, inflationary prosperity. Likewise, 
there is no reason to believe that the easing 
of the load of business taxes is going to be 
easy. The basic blight it puts on business ex- 
pansion has been too long obscured by having 
our economy dosed with artificial stimulants, 
most notably enormous injections of federal 
expenditures. 


The Key Question — How Long? 


It is obvious that prosperity is going to be 
a major topic of discussion in the present po- 
litical campaign. There is nothing the matter 
with that. Prosperity is a key concern of the 
voters in choosing a national administration. 

To make the discussion of prosperity really 
useful, however, it is important to ask and 
get answers to the right questions about it. 
The key question is not whether or not we 
have prosperity. That we have it in large 
measure is generally conceded. 

The key question is, “How long can we 
continue to have prosperity?” The answer — 
not very long if we continue to rely primarily 
on new injections of inflationary federal ex- 
penditures. Santa Claus, be it remembered, 
is no youngster. If we continue our present 
improvident course, he will be worked to 
death. Those politicians, regardless of party, 
who see this clear danger and who have plans 
to escape it are facing up to the crucial ques- 
tion about our prosperity. 


McGraw-Hill Publishing Company, Inc. 








pyolutron ary! 


NEW CuftecCer'DAY-FLO UPLITER’ 
INDUSTRIAL FIXTURE LINE 





] ADVANTAGES 


QUALITY DISTRIBUTION — Approximately 28° of 
total fixture distribution is UPWARD, and 72° is DOWN- 
WARD, thus providing greater seeing comfort, better 
brightness ratios, and higher quality illumination. 
BETTER SHIELDING — 35° crosswise shielding of both 


lamps reduces direct glare to a minimum. 


LAMPHOLDERS — For Single-Pin Slimline Fixtures, 
lampholders are depressible type for push-pull lamp in- 
sertion. For Bi-Pin Pre-heat Fixtures, lampholders are ro- 
tary lock type with FS-4 starters and receptacles mounted 
in top of wiring channel. 


AIR-ACTION CLEANING — Unique design permits 
a constant flow of air to circulate through fixture thereby 
reducing dust accumulation. 


EASILY JOINED — By —. bolting End Plates to- 
gether Continuous Rows of fixtures are quickly as- 
sembled. No couplings necessary. 


REMOVABLE REFLECTORS — All reflecting surfaces 
can be quickly detached without the aid of tools. 


2 MATERIALS AND FINISH 


ONE-PIECE TOP CHANNELS — Constructed 

of 20-gauge steel, provided with adequate K. O..'s 
for mounting and finished in baked synthetic "LustRwhite" 
enamel. 


FOR SEVERE SERVICE CONDITIONS — Fixtures are 
obtainable with 20-gauge Top Channels, finished in 
fused vitreous porcelain enamel. Suitable plated and 
gasketed mounting flanges will be factory mounted 
to such porcelain enameled channels when ordered 
and specified. 


REFLECTORS — Are constructed of 20-gauge steel 
and completely covered by fused white vitreous porce- 


lain enamel. Reflection factor of reflecting surface not 
less than 82%. 


Baked Synthetic Enameled Reflectors are also available 
and are finished inside and outside “LustRwhite”. 





3 EASILY MOUNTED AND MAINTAINED 


TOP CHANNELS — Specially grooved and pre 
vided with means for all conventional methods of 
mounting: — conduit stem — chain — stem hangers = 
or sliding clamp hanger. ' 


REFLECTORS — are quickly and easily demountable 


SIMPLE TO ORDER AND INSTALL 


All "Day-Flo Upliter" fixtures are complete and 
ready for either Individual or ate 
Mounting. 


Continuous rows are made to any desired multip 
of available fixture lengths. 


All types of mounting and mounting accessories avail- 
able. Channels have adequate K.O.'s for conduit stem 
suspension. Channel End Plates provide for Chain Hang- 
ing. Grooved top channel permits installation of Slide 
Hangers — minimum number of hangers per row always 
ONE MORE than actual number of Picture top-channels. 


LABELS 
5 Fixtures bear the Underwriters’ Laboratories, Inc., 
and A. F. of L., 1.B.£.W. labels. 


Distributed Exclusively Through Electrical Wholesalers 
WHEELER REFLECTOR COMPANY 
275 Congress Street Boston 10, Massachusetts 
REPRESENTATIVES IN PRINCIPAL CITIES 





There are two methods of galvanizing armored cable 
—hot-dip galvanizing and electro galvanizing. 
Hot-dip galvanizing used by Triangle, means the steel 
strip which forms the armor passes directly through 
pure zinc held at an extremely high temperature. By this 
method, Triangle armor is thoroughly coated, 
thoroughly protected—inside and out—without so much 
as a pin-point hole to let in moisture. 

This means longer life because destructive elements 
that might cause rust or corrosion, for instance, 
can’t get at the steel. 

The way to be sure to get hot-dip galvanized armored 
cable, is to use Triangle! 





In addition— 

TRIANGLE Armored Cable— 
Bends easily in a short radius 
Cannot open accidentally 
Provides for double-bushing 
Is bonded in sizes 12 and 14 


“ TRIANGLE CONDUIT & CABLE CO., INC. 


Trade Mark 
of Top Quality 


NEW BRUNSWICK, NEW JERSEY 


a 


—_ “Glazon” Building Wire © “‘Glazon” Non-Metallic Sheathed Cable * Control Wire © 

sqy Gaume Armored Cable © Service Entrance, Service Drop Cables * Varnished Cambric, 

Braided or Leaded © Trioprene Trench, Power & Parkway Cables * Bare Wire « 

“IT MUST BE RIGHT’ Rigid Conduit Hot-Dipped Galvanized & Biack Enameled + Electric Metallic Thin 
Wall Conduit « Flexible Steel Conduit. 
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Steel City Conduit Fittings, which meet a 
wide range of wiring requirements, have 
been designed from a thorough knowledge 
of their individual needs. 


They not only enable the craftsman to do 
the most satisfactory work at a saving of 
installation time, but they are carefully in- 
spected during production and before pack- 
ing to insure the contractor against any loss 
due to imperfections 


BUSHINGS 
CAPPED BUSHINGS 
CONDUIT NIPPLES 

CONNECTORS 

COUPLINGS 

END FITTINGS 
ENLARGERS 
ENTRANCE CAPS 
ENTRANCE ELLS 
FIXTURE EXTENSIONS 
FIXTURE HANGERS 
FIXTURE STUDS 
GROUNDING BUSHINGS 
GROUNDING CLAMPS 
GROUNDING STRAPS 


INSULATING BUSHINGS 
LOCK NUTS 
PIPE STRAPS 
REDUCERS 

REDUCING BUSHINGS 

REDUCING WASHERS 

SNAP-IN BLANKS 
SNAP-IN BUSHINGS 
STAPLES 


The quantity figure 
on a Steel City 
label . . 


. . is the number 
of USEABLE fittings in the 
carton—there are no “culls”, 





It is well known that, in FITTINGS, as well as in 
ELECTRICAL BOXES and COVERS 


Steel City Leads In M eeting Contractors’ Needs 


Now, with the addition of KINDORF DEVICES 
it leads in meeting their needs for 


PIPE AND CONDUIT HANGERS AND SUPPORTS 


Write for descriptive catalog of these devices or contact Steel City’s representative nearest you 


meeee CITY ELECTRIC CO. 


OUTLET BOXES AND COVERS SWITCH AND FLOOR BOXES 
JUNCTION BOXES, CONDUIT FITTINGS AND KINDORF DEVICES 


URGH 33 PA 
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ARE APPROVED AS 
CONCRETETIGHT 


When setting E. M. T. in concrete 
you can make each job easier and 
more profitable by using Briegel 
All Steel Indenter Fittings that 
have UL approval as CONCRETE- 
TIGHT. Contractors the world 
over recognize their. cost cutting 
qualities and the fact that they 
make each wiring job a better job. 





It is only natural that Briegel 
Fittings are the most widely used 
E. M. T. connectofs and couplings. 


@ GnIGtl & 


GALVA,*® ILLINOIS 


Cross Section 
Showing 
indentations 





Distributed by 


The M. 8. Austin Co., Northbrook, til.; Clayton Mark & Co., Evanston, Iil.; Clifton Conduit Co., Jersey City, N. J.; General Electric Co., 
Bridgeport, Conn.; The Steeld Co., Young , Ohio; Pittsburg Stenderd Conduit Co., Pittsburgh, Penn.; Wagner Malleable 
Products Co., Decatur, Ill.; J. R. Richards Co., Carnegie, Penn.; Kondu Mfg. Co., Lid., Preston, Ont. 
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Specify Roebling V. C. Cable for top resistance 
to heat, oil and grease 


THROUGH continual laboratory developments 
and progressive manufacturing methods, Roebling 
Varnished Cambric Cable has been constantly im- 
proved. Today this cable has absolutely top resist- 
ance to heat, oil and grease . . . and it’s the most 
dependable cable you can use for leads on gen- 
erators, transformers, motor and oil switches, and 
for general distribution of heavy power loads in 
manufacturing and industrial plants. 

Roebling V.C. is made in single conductor sizes 


from 2,000,000 C.M. to #14 A.W.G.; in multiple 
conductor sizes from 750,000 C.M. to #14 A.W.G. 
Recommended for use to 17,000v between phases 
in single or multiple conductor construction; and 
to 26,000v for single conductor grounded neutral. 

Large quantities of Roebling’s complete wire 
and cable line are now required for rearmament. 
We and our distributors will, however, do all that 
we can to meet your needs. John A. Roebling’s 
Sons Company, Trenton 2, N. J. 


* BOSTON, 5! SLEEPER sr 
>, S525 Ww. ROOSEVELT 


ONIA AVE + CLEVELAND, 701 


300! DELMAR BLVD + TULSA, 
321 N. CHEYENNE ST -« 
EXPORT SALES OFrrice, 

TRENTON 2, NEW JEeReeY 
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BOSCH BREWING COMPANY REPORTS: 








No outages...no maintenance... 
"We FORGOT WE HAD Transformers" 


“The trouble-free service we received from 
Westinghouse Dry-Type Transformers actually 
caused us to forget they had been installed,” says 
the General Manager, Bosch Brewing Company, 
Houghton, Michigan. 

“We solved a tough installation problem by 
fitting them into a crowded wall space where 
neither a larger transformer or a disconnect switch 
could have been located,” says the contractor, 
Coon’'s Electric Shop, Hancock, Michigan. 

For five years, two 10-kva Westinghouse Dry- 
Type Transformers operated with no outages, no 
maintenance . . . decreased a critical heavy load 
on 3-phase power circuits caused by expanding 
plant facilities . . . eliminated the need for a 
separate lighting service. 


You can meet the demands of changing elec- 


trical loads most economically with Westinghouse 
Dry-Type Transformers. Easily mounted wher- 
ever power is needed, their small size and light 
weight make them easy to install. Mounted close 
to load centers, they cost less to operate, reduce 
power losses. Available with or without built-in 
breakers. Get a more complete story from your 
local Westinghouse representative. Or write to 
Westinghouse Electric Corporation, Transformer 
Division, Sharon, Pennsylvania. }-70624 


DRY-TYPE 
TRANSFORMERS 
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Where lights 
must be kept burning, 


specify 


SILASTIC 


lead wire 


Put Silastic to work for you; 
mail this coupon to: 


‘orning Corporation, Dept. 
idiand, Mich 


Please send me 
Silastic Facts 10a with new data on prop 
applications of all Silastic stocks and pastes.= 
What's A Silicone?”, your new 32-poge book 
on silicone products and applications 


Name 
Title 
Company 
Address 
City 








eweothering. 





‘ 
’ 
a 
& 
4 
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° 
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al the chemical industry where. = 
P lights, essential to the safety of working men, ; 
© burn 24 hours a day; along the runways of airports; = 
in roilway yards and contro! towers; along the docks and in” 
E beacon lights off-shore; Silastic-covered lead wire can assure continuous, % ; 
trouble-free operation, and pay for itself in reduced maintenance and 
/ replacement costsalone. @ = inthe huge Midland plont of The Dow Chemical a 
» Compony, for example, all lighting circuits are carried in conduit that doubles™ 
"Os supports and hangers for more than 50,000 lighting fixtures. Many of these 


pete vapor-proof or explosion-proof fixtures where heat is a more serious problem:] 
Over half of these fixtures burn constantly. Most of them are exposed to outdoors 


q Under those conditions, maintenance and replacement were such @ 
y problem that engineers in the Electrical Department tried, and now specify, leag 
Ewire insulated with Silastic. This Dow Corning silicone rubber is the only kind @ 
bbery insulating material that retains good dielectric properties and will 
Grack or become brittle after long and continuous exposure to outdoor weathering 
temperatures from. —70° to +350°F. 4 - Silastic is also used asim 
, ting and sealing moterial in hundreds of aircraft and auto 
plications, at temperatures ranging from —100° to more th 
0° F. It is unique among electrical insulating mate als: 
B. ond Class H lead wire, for ignition r: 4: 
; cable, and for transform nd 






*T.M. Reg. U.S. Pat. Off 


DOW CORNING 
Midland 
Atlanta . Chicago - Cleveland 


Michigan 
Los Angeles - Washington, D.C. 
In England: Midland Silicones Lid, London 


Dallas. New York 
in Canada: Fiberglas Canada Ltd., Toronto . 
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Type HD 
UPTEGRAFF 


DISTRIBUTION 
TRANSFORMERS 








Type HO, single phase, 60 
t cycle oil-filled distribution 
j transformer, 333 KVA, 
12470-2400/4160Y volts. 


Shown here are two new Uptegraff Distribu- 
tion Transformers. Both are oil-immersed 
units for outdoor installation. 

Core and coil assemblies are designed for 
even distribution of potentials by avoiding 
points of high dielectric stress. They are thor- 
oughly dried and impregnated while warm. 
Radiators are readily accessible for cleaning 
and painting. Tanks are of heavy gauge, shot- 
blasted steel covered with three coats of paint 
specially selected for the lasting protection it 
affords. Tank bottoms are undercoated. 

The complete U ptegraff line includes trans- 


aaa P8I Be A 







° formers for all classes of service, from the 
smallest specialty transformers to 10,000 KVA 
Power Units, including dry and liquid-filled 150 KVA type HD single 
types for indoor and outdoor service. We can phase, 60 cycle oil-filled unit 
’ sak . _ 2400/4160Y-120/240 volts. 
quickly meet your needs with transformers 


built to your specifications. 


R - E> UPTEGRAFF MANUFACTURING CO. 2.000)... 
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ELECTRIC mOoTORS 
choice of leaders 


Wagner Steel-Frame general purpose poly- 
phase motors are equipped with labyrinth 
sealed bearing housings that effectively 
prevent the entrance of any dirt or grit that 
might cause premature wear. It is not 
necessary to lubricate the bearings—motors 
in the smaller frame sizes operate for years 
without relubrication. But... these Wagner 
Motors are provided with two lubrication 
openings — you cam lubricate your motors 
when necessary or desirable, to add years 
of useful motor life in unusually severe 
applications. 

Wagner’s Bulletin MU-131 gives valu- 
able information concerning proper lubri- 


42 ELECTRICAL CONSTRUCTION AND MAINTENANCE . 


ELECTRIC MOTORS: 


AUTOMOTIVE 





Wagner 


STEEL FRAME MOTORS 


This sealed-bearing motor can be lubricated 


cation of electric motors — Copies will be 
sent you On request. 


DRIP-PROOF...3 WAYS 


These open-type motors (in frames 326 and smaller) are 

completely drip-proof in any horizontal position because 

there are no openings in the frame and the end-plates 

can be rotated 90° or 180° for drip-proof installation 
a 


~ = =z 
\e 0 Ne’ 
f 4 <tt> 
» 
, a 


— % = 
x 5) 

Ate —f a gts ‘ \ 
cae “oe Axey 
SS eran come 

© } at 


1 \ 
in ceiling or sidewall horizontal positions, as well as in 


the normal horizontal position. 

Wagner Steel-Frame Motors are available in electrical 
types to meet most industrial requirements. Bulletin 
MU-185 gives full information—write for your copy. 


WAGNER ELECTRIC CORPORATION 
6413 Plymouth Ave., St. Louis 14, Mo., U.S.A. 
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INDUSTRIAL BRAKES 





BRAKE SYSTEMS — AIR AND HYDRAULIC 


BRANCHES IN 32 PRINCIPAL CITIES 
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IF IT7S PARANITE 
IT’S, RIGHT, Wc “dH 


PARAFLE X Non-Metallic Sheathed 
Cable lays flat. Won’t squirm or. twist. 
Clean to handle. Plainly marked; 


PARASYN Type TW Thermoplas- 


tic Wire stands exposure too severe for 
rubber insulated wires. Smaller diameter. 





PARA-USE Type “RR” Cable pro- 


vides permanent underground installa- 
tion from power line to meter, and for 
connecting several buildings. Meets re- 
quirements of CAA Specifications L-824 
as Type A (on all applicable sizes). 


HYDRO-THERM Building Wire VALIMEPCOIEMEOOELEOEETEELONAGEEEECOLGE 
combines in a single wire the heat-resis- i | 

tant qualities of Type RH and the mois- i ; HYORO-THERM 

ture resistant qualities of Type RW. 





URC Weatherproof Wire and Cable 

can be relied upon to meet severe cli- 

matic conditions. Both actual line and ‘ J 
Weather-Ometer tests prove unusual : 
ageing characteristics. 


SERVICE ENTRANCE CABLE, 
Type SE Style U unarmoured and Type 
SE Style A armoured. There is also a 
Paranite Service Drop Cable, two con- 
ductor, Type SD. 








Flexible, durable, 
repairs and rep 


au  PARANITE WIRE AND CABLE a 


THROUGH 


ionemedl Division of ESSEX WIRE CORPORATION ane comin 


SINCE 189 


FORT WAYNE 6, INDIANA 


EXPORT SALES OFFICE —LIONEL-ESSEX INTERNATIONAL CORPORATION, 15 E. 26th ST., NEW YORK 10, N.Y. 


ELECTRICAL WIRES AND CABLES “BETTER THAN CODE REQUIRES” 
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hy G-E Starters 


CUT IT OUT, 
FELLERS-“I KEEP 
TELLING 'EM TO GET 





if HEAR THE SHOP TALK, 
YOUD THINK EVERYBODY 
BUT THE BOSS KNEW 
ABOUT 
G-E WATCH DOG STARTERS 


gs) iF IT ISNT THE LIGHTS 
GCA BLINKING, ITS YOu, 
SPARKY* HAVEN'T 
YOU EVER HEARD 
OF WATCH DOG 
NO BLINK 
STARTERS ? 














WATCH DOG 
STARTERS *** 


WHEN IS ae WN 
BOSS GOING TO 


WISE UP ? THOSE / 
ORDINARY STARTERS 


I GUESS THE 
OLD Boy DOESNT 
KNOW WATCH DOG 

STARTERS LAST 
LOTS LONGER ! 


PF c's BETTER 


WHEN YOU FIGURE 
THE TIME WE 


THAN A VACATION aed 
o, 4 


7 MEMBER OF 


—s / Gd ail 


Pp N= 























Now is wot the time to interrupt production to replace blinking fluorescent lamps or 
burned out starters. General Electric Watch Dog* no-blink starters automatically cut 
failing lamps out of the circuit when blink begins. And since they don’t make repeated 
attempts to start dead lamps, they last up to 10 times longer. Ballasts last longer, too. 
So, start now to cut your maintenance costs and help keep production on the beam. 
Specify General Electric Watch Dog starters as replacements and in new fixtures. Con- 
struction Materials Division, General Electric Company, Bridgeport 2, Conn. 


Registered Trade-mark General Electric Company 


Y } 
You Can pul pow confi CHCE tn — 
GENERAL @ 


ELECTRIC 
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NEW LINE of 
pull-out type 








Cutler-Hammer now offers a new, com- 
plete and comprehensive line of pull-out 
type main and range switches. It provides 
features to help the contractor do a better 
job for his customers and an easier, more 
profitable job for himself. 

This new line is available with main and 
range plus 4, 6 and 8 plug fuse circuits, in 
surface or flush mounting with the shallow 
case that fits modern wall construction... 
and in various types of enclosures. 

There are 76 knockouts in each case, rang- 
ing from 4” to 1%"; the easy to remove 
interior which slips out after you loosen one 
screw, provides more wiring space; easy-tite 
wire holes; solderless connectors for “tap 
off’’; a clear, easy-to-read, easy-to-follow 
wiring diagram; and a one screw cover 
mounting for the surface types. 

Customers like the easy and safe access 


“a 


SWITCHES 


to fuses; the good-grip 

pull-out handle that makes 

pull-out easy to remove for fuse 
replacement in emergency. Customers 

like the better appearance, harmonizing with 
any home decoration scheme. And they 
like the dependable, trouble-free service 
resulting from features like silver plated 
contacts, ample contact area, and cool 
operation. They know that the name 
Cutler-Hammer on the case, advertised for 
many years in Saturday Evening Post, 
Better Homes & Gardens, etc. means more 
for the same money. They respect the con- 
tractor that handles this kind of equipment. 
Featured by leading distributors from coast 
to coast. CUTLER-HAMMER, Inc., 1306 St. 
Paul Avenue, Milwaukee 1, Wisconsin. 


CUTLER- HAMMER 
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kya Connector sizes 


needed on this job! 


ETE connector size is 
plenty with this 
XTP! 


For Tee or Parallel Taps! 


ors 0. Z. rivtinc pokes tHe work of EES 


One typical XTP connector replaces up to 32 different 
parallel or tee connectors because each XTP accommodates a 
_ wide range of wire sizes. All told, the XTP line of but 
25 connectors will receive over 400 wire-size combinations! 
For either tee or parallel taps, just snap special hinged 
clamp over main and tighten—the connector is permanently 
in place, positive contact assured. When you're ready to con- = 
nect the tap, simply insert wire in tap end of connector. A ee 
wrench-turn or two and the job’s done! 


25 CONNECTOR SIZES do practically all tap jobs. 
@ Accommodate over 400 combinations of wire sizes 
© Fit wire from #8 to 1,000,000 CM 


HINGED CONSTRUCTION for quick installation. 


SPRING STEEL LOCK WASHERS (tin plated) maintain pressure. 
@ Hold resiliency—assure permanent connection 


PRESSURE PLATES designed for maximum contact and grip. 

@ Serrated for firm grip 

@ Can not rotate during installation HOP on © pavaties tap 
HIGH STRENGTH, HIGH CONDUCTIVITY. , , 

@ High conductivity copper alloy for body They're 0. K. if They're 0. Z. Qu 

@ Extra strength copper alloy for pressure plates and 

hinged parts 

Get these combination fittings from your wholesaler ELECTRICAL 
now...and put an end to bulky assortments of 


tap connectors. MAN UFACTURING 


CONDUIT FITTINGS + CABLE TERMINATORS COMPANY 
CAST IRON BOXES + SOLDERLESS CONNECTORS 
GROUNDING DEVICES » POWER CONNECTORS caalit ARS AMM  ie Bid 
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you can always tell HAZACORD: 


the METAL MOLD CURE makes the difference 


vo can always tell HAZACORD—first, by appear- 
ance, and second, by performance. It’s the 
metal mold cure that makes the difference... 
makes HAZACORD the best flexible cord you’ve 
ever used. 

When the metal mold in which HAZACORDS are 
pressure vulcanized is stripped away, the name 
HAZACORD appears in raised letters on the sheath, 
as shown in the illustration. This embossing is your 
proof that every foot of HAZACORD is mold cured. 

But it’s in performance that you find the real 
difference. Mold curing makes the Hazaprene 
ZBF Sheath denser, smoother, and tough enough 
to take the worst kind of beating. Despite oil or 
grease, heat or flame, moisture, weather, abrasion 
or mechanical damage, HAZACORDS keep your 
portable power tools and equipment on the job 
at all times. 


Inside this rugged mold-cured sheath are extra- 
flexible conductors, a carefully compounded rub- 
ber insulation, and strong fibrous laterals. The 
design, construction and materials of each com- 
ponent adds to the longer service life and superior 
performance of HAZACORDS. 

But it’s the metal mold cure that makes the big 
difference ...that tips the balance between an 
average portable cord and high performance 

HAZACORDS. It’s why produc- 
—4 tion and maintenance men 
wan everywhere are saying HAZA- 

\— CORDS last longer, perform bet- 
ter and save money. Write for 
HAZACORD BULLETIN EC-444 
Hazard Insulated Wire Works, 
Division of The Okonite Com- 
pany, Wilkes-Barre, Pa. 
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INSTALLATION: Union Trust Co., Morket Street Annex, Spring- 
field, Mossochusetts 


AREA: Business Machine Areo. 


Ke ep S ARCHITECT-ENGINEERS: McClintock & Croig 


POWER COMPANY ENGINEER: Jock O. Callander, Western 


Busy Eyes Sharp Senne 


ELECTRICAL CONTRACTOR: Storr Electric Co 


FIXTURES: No. 5128 2-lomp recessed slimline fixwres, using 
Holophane No 9016 low brightness lenses 


eee with Lighting by SPACING: 10 feet on centers 
L e L INTENSITY: 65 footcondles overage initially 











Ficures fly faster in this well-lighted Important features are LITECON- TROL items. 

business machine area because eyes TROL’S hinged doors with simple On your next project, plan on hav- 

work relaxed. Light but not bright snap-lock catches... to increase ease _ing a better lighting installation, too 
all glare is eliminated. An even, of installations and maintenance. —at no extra cost. Have your LITE- 

carefully calculated light blankets ev- A custom job? In appearance only. CONTROL representative help you 

ery working surface keeps busy All fixtures are standard LITECON- design it. 

eyes fresh and producing all day long 


Secret of this lighting installation as . . , OQ: See 
shown in photo are LITECONTROL’S 


<obongy 2-lamp recessed slimline LITECON TIROIL S$iatures 


with Holophane No. 9016 
low brightness lenses. KEEP UPKEEP DOWN 


LITECONTROL CORPORATION, 36 Pleasant Street, Watertown 72, Massachusetts 
OESIGNERS. ENGINEERS AND MANUFACTURERS OF FLUORESCENT LIGHTING EQUIPMENT DISTRIBUTED ONLY THROUGH ACCREDITED WHOLESALERS 
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WITH AB-I CIRCUIT BREAKERS 


Westinghouse AB-I Circuit Breakers reduce down time after 
a circuit fault ... because they can be “Reset” in seconds 
after the fault is cleared. As a result, you save time and labor; 
production keeps rolling. 

In vivid contrast, other types of circuit protective devices 
require element replacements. This takes valuable time for 
which you pay. 

Unnecessary service interruptions are out, too, with AB-I 
Breakers. Inverse time-delay trip mechanism carries harmless, 
peak overloads without interrupting the circuit. Yet, on shorts 
or dangerous overloads all poles open instantly. Tamper- 
proof calibration stays exact. 

Self-indicating AB-I Breaker handle mechanism shows 
breaker setting without opening cover. Handle mechanism 
meshes with breaker handle regardless of breaker setting, 
prevents damage if cover is slammed shut. Handle may be 
padlocked to prevent tampering, but on a fault, breaker is 
trip-free. It cannot be held or locked “On”. 

For facts, call your Westinghouse Representative or write 
for B-5456, Westinghouse Electric Corporation, P. O. Box 
868, Pittsburgh 30, Pennsylvania. J-30091 


you can 6e SURE...1¢ 11s 





THE COMPLETE LINE 


Water- 
and Dust-Tight 


Explosion-Proof 
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Oil-immersed— 
Explosion-Proof 

















Special-purpose motors. There are models in the Hoover line that 
will meet most of your customer's specifications ‘‘as is’’—including 
models for pumps, oil burners, fans and blowers 


General-purpose motors. A widely varied selection of Capacitor- 
Start, and Poly-Phase Motors give distributors and dealers a line that 
is complete —a line that means business. 


A motor that gets “hot’’ under pressure can make users “hot 
under the collar, too. So, you want to be sure that any motor 
you sell is going to run cool. 

And if it’s a Hoover, it will. 


Generous air passages over and around the windings torce 
the big ventilating system to draw off all excess heat and carry 
it into the surrounding atmosphere. Engineered to do away 
with friction and drag, Hoover Motors not only run cool, 
they stay cool. 

They're quiet too. And easy on electric current. Each watt 
of electricity gives its most in usable power. 

On heavy-duty jobs, Aigh starting torque spins hard-to-start 
machinery into action without strain or vibration. High ran- 
ning torque Catries even a varying load smoothly. And on all 


kinds of jobs, Hoover Motors pile up records for staying 
young and vigorous through a long, full life. 


And service? When it’s needed, where it's needed. Hoover's 
service facilities are world-wide—always ready to protect your 
customers and to guard your good name. 


THE HOOVER COMPANY 
Kingston-Conley Division 
96 Brook Avenue North Plainfield, New Jersey 


HOOVER. | 
electric motors 


since 1934 
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@ ELECTRIC FEEDRAIL deserves first consideration when you're planning 
the electrification of new buildings, plant additions or revised production 
lines. This modern trolley busway system provides outlets for power or 
light anywhere and everywhere along its entire length. It takes care of 
tomorrow's electrification needs today. FEEDRAIL is easy to install and can 
be readily modified, moved or extended to accommodate any future 
changes. It provides maximum safety, requires little or no maintenance 
CATALOG No. 25 gives the and is engineered to provide years of productive, trouble-free service. 


complete FEEDRAIL story — 


shows you where, when and A FEEDRAIL engineer or field representative will be happy to cooperate 
how to install this modern 

electric power distribution with you in working out details of any installation. Call him in today. 
system. Write for a copy. 


Sold by leading electrical distributors 





ELE TAits | FEEDRAIL CORPORATION 


Subsidiary of Russell & Stoll Company, Inc. 
125 BARCLAY STREET © NEW YORK 7,N.Y. 
SPECIALLY QUALIFIED REPRESENTATIVES in PRINCIPAL e;mrres 
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no. 1130 


(PLASTER EARS) 


no. 1030 


SINGLE POLE 











no. 1331 


(PLASTER EARS) 


no. 1231 


THREE 
WAY 4 
SWITCHES, 


for residential 
and commercial installation 


© These switches are completely new. 


© They are side wired with terminal screws 
staked and backed out. 


© Have double wiping contacts with snuffer fast 
acting mechanism. 


© Strap rivetted to bakelite cup. 


© These switches are the last word in Design 
for Quality production. 


SWITCHES 


for residential and 
commercial installation 


© These improved switches, which 

are now in production, have the strap 

rivetted to the bakelite cup for extra 
strength and endurance. 


© The double-contact, fast acting mech- 
anism has been improved to attain greater 
accuracy. 


© The entire assembly has been pe-fected 
for added quality and dependability. 


the new Leviton ( AN 

no. 51 Catalog , - ‘ 
—yours dees 

for the asking we 


LE Viton MANUFACTURING COMPANY 


x y YORK 


 weeeeuces iltece and Los Angeles 


be the complete Leviton Line at all leading distributors 
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Se 


ALL-STEEL EQUIPMENT In1¢.—s00Kensinaton Ave, Aurora 
""A BOX FOR EVERY NEED" 
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USE THE right GaW SPLICE BOX 


for proper protection to your cable joint. 





TYPE *'GB"’ 


GEM BuiLttW We. BAS2 Ghd O/MENI/ONS 
MWd bahS A Shick Boxts avo Cabil Boxls 
WITH bik AND FUSES. 

SLM FOR YOUR COPY, THERE 18 NO OBLIGATION. 


TYPE “‘DB" for buried cable joints with and without 
lead sleeves. (New design.) 


TYPE “PM" for submarine cable joints—inciuding 
strain rods and wire armor clamps. 


TYPE “DA” for armored telephone cable joints 
buried in the ground. 


TYPE “E” with interchangeable fittings for steel tape 
or wire armored cables or for conduit; with wiping 
sleeve or stuffing box cable seals. 


TYPE “GB” for up to 15000 volt buried cable joints. 
Connecting lugs (for copper or aluminum cable) are 
mounted on porcelain supports which establish proper 
electrical characteristics. 


Splice boxes illustrated are cast iron for maximum 
corrosion resistance. All are to be solidly filled with 
compound. 


ELECTRIC SPECIALTY CO. 
7780 Dante Avenue, Chicago 19, Ill. 


Cable Terminating, Connecting and Sectionalizing Devices 
Representatives in principal cities of U.S.A. 
In Canada — Powerlite Devices, Ltd., Toronto and Montreal 
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10,000 COMPLETE CYCLES IS A LOT OF EFFICIENCY! 


Every General product is designed to meet these difficult 
performance requirements. It is one of the many important 
reasons why you can fully rely on General — for years 
of maintenance-free usage . . . for unquestionable quality . . . 
tough construction that can withstand any test. 
Next time, make sure it’s a General — It’s been 
tried and proved before you use it! 
LOOK FOR THESE FEATURES! 
@ Trims quickly removed with new single screw assembly e More spacious wiring area @ Varied and plentiful 
knockouts @ Extra solderless connectors on bus assembly for “‘tap-off’’ e Ample contact area carries rated load without 


undue voltage drop @ Electrolitically pure copper contacts e improved heat dissipation keeps mechanism cooler e Large 
pullout handle any housewife can operate e All pullouts have flush mounting ears. 


“the switch is to General’ 


sd 
\ €7 e a | e rad | General's complete line of Single — Double — Triple and Quad 


AN Switch Corp. ruple pullouts are manufactured in all popular combinations. 
49 Rorbling Street Brooklyn 11..N.¥ WRITE FOR CAT. #5201 


ENCLOSED SAFETY SWITCHES e SERVICE ENTRANCE-EQUIPMENT e BRANCH CIRCUIT PANELS 
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this SURE Protection... 
in ALL Standard Capacities 


Give all your circuits the safe and saving protec- 
tion of “economy ve.tay Renewable Fuses. 


Then whenever you have an electric current “blow”, 
you instantly restore the fuse to its original effi- 
ciency by simply inserting an inexpensive *econom¥ 
pe-tay” Renewal Link in the same cartridge. 


Takes only a minute or two; costs only a few 
cents!—And you Conserve Precious Brass and 
Copper. 


Your Electrical Wholesaler has 
“ECONOMY DE-LAY” Renewable Fuses 
and Renewal Links in stock. 


Ask for the Economy Catalog 
and Price List. 





® Reg. U. S. Pat. Office 


ECONOMY FUSE AND MFG. CO., 2717 creenvicw ave, cuicaco 14, ILLINOIS serssseuranss.ce 


5770RR 
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New, lead-lag 
ballast for all 
Westinghouse 
Slimline 





Luminaires 


Complete change in design now makes /ead-/ag ballast performance for 
" slimline fixtures no longer a luxury. You can forget about lamp replacement 
guesswork—you can be sure of full-rated lamp life, and pay no more than for 
slimline fixtures with series ballasts. That’s because the new, Westinghouse 
lead-lag ballast retains all series ballast advantages: smaller, lighter weight, 
lower cost, minimum wattage loss. Get the complete story, B-5615, Westinghouse 
Electric Corp., P. O. Box 868, Pittsburgh 30, Pa. Take advantage of 
Westinghouse /ead-lag ballast and specify Westinghouse slimline. J-04318 


you can 6 SURE....16 irs 
Westinghouse 
LIGHTING DIVISION 


Edgewater Park, Cleveland, Ohio 
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ONE Screw Holds 
BOTH Cable and Cap... 


and cuts your installed costs when you use 
#321...90° T&B Tite-Bite Connectors* 


One twist— it's open 

Slip off cap & insert cable 
Slip cap on & tighten screw 
... that’s alll 


Think of the time and money this 

new #321 Tite-Bite Connector will save 
on your wiring jobs. Only one screw! 
Twist ... it’s open—twist . . . it’s 
closed—tight! Because this one 
single-turn screw holds both cap 

and cable, you do a faster, 

neater job every time. 





“Tite-Bite’”’ comes as a 
single unit . . . no loose parts 
to drop. Patented hook con- 
struction, case-hardened steel 
locknut and double thick 
bushing give you safe, sure, 
trouble-free installation 
every time. . . for all time! 
So insist on #321 Tite-Bite 
Connectors—the new one- 
screw connector that 

cuts your installed costs 
lower than ever before. 


ENGINEERED RIGHT... 
DISTRIBUTED RIGHT! = .— 
Tite-Bite Connectors are typical of the man P 


T & B quality fittings recently re-designed to give ~ | (7:8) 


you outstanding performance at lowest installed ~ mun, ——NGINEERED 
costs. Like all T & B fittings, they’re furnished ee 

under the T & B Plan 100% through your local 

T & B distributor. 


* patented 


Remember, you always cut your installed costs by using T & B fittings . . . and by securing them 
through your local T & B distributor. 


THE THOMAS & BETTS CO. 


INCORPORATED 
34 Butler Street, 
Elizabeth 1, New Jersey 


MANUFACTURERS OF ELECTRICAL FITTINGS SINCE 1899 
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Washington Report 


Washington was practically deserted in August, will remain quiet, 
apparently, until after elections. The politicos cleared out in July, Federal 
employees have been vacationing since May, and industry people in defense 
mobilization and controls agency jobs are returning to industry. Hotels are 
filled with sightseers and vacationers, instead of harried priorities men look- 
ing for more materials for the nation’s industrial and hard goods producers, 
as was true until late last Spring. 


Clean-up operations are in effect at the Defense Production Adminis- 
tration and National Production Authority. Congress’ limited controls 
authority in its extended Defense Production Act has paved the way. Mobi- 
lizers, including DPA boss Henry Fowler, are leaving Washington—most 
will have quit their jobs by year’s end. Industry specialists within NPA have 
been toting up the statistics on their respective industries, determining 
capacities, total take of the various metals, relative importance of their 
industries’ products in defense, etc..—for NPA’s historical record and for 
reference in case of the need for reinstatement of controls in the future. 

Luther D. Shank has resigned from NPA, where he was Director of 
the Electrical Equipment Division, to go with a prominent electrical manu- 
facturer. B. W. Clark, away from NPA on leave since May, has returned as 
Director of EED. Mr. Clark previously held this position during which period 
Mr. Shank served as Deputy Director in the same Division. 


NPA will continue to exist at least until next June 30, according to 
present planning. Industry controls generally will be revoked by year-end. 
But CMP allotments for steel, copper and aluminum will run their course as 
now authorized through March 31, 1953. After January 1, NPA will go 
under full control of the Department of Commerce, and DPA will switch its 
efforts to post-mobilization planning, possibly also under Commerce. 

Main function of NPA after January 1, 1953 will be to keep in con- 
tact with industry, maintain framework for future controls if needed. Big 
problem now under consideration is how to maintain continued industry 
statistics after CMP dies. One solution is for NPA to require continued 
reporting by industry; another is for Census Bureau to take annual Census 
of Manufactures based on CMP Class B product codes. With such industry 
statistics plus standby controls, DPA experts say that in case of an all-out 
war a Controlled Materials Plan could be reinstated in three months rather 
than the nine months required otherwise 





Regardless of elections outcome in November, business is predicted 
to remain good for at least six months longer. Defense spending is still high, 
is now scheduled to reach peak late in 1953. New pattern for military 
spending is: 1952-53—$48-billion; 1953-54—$53-billion; 1954-55—$46- 
billion. About half is for procurement—weapons, construction, clothing, 
supplies etc.; half for operations—pay and allowances, etc. Also, personal 
consumption in 2nd quarter rose to $215-billion, up $2-billion over first 
quarter. All signs point to continuing prosperity at least short range. 


New construction remains at record rate in spite of steel strike. 
Bolstered by public funds projects—such as new AEC plants, additions at 
old AEC jobs, military and naval construction, hospitals, schools—plus 
home building which will exceed one million starts this year, continued 
industrial plant expansion, etc., construction in 1952 will probably reach the 
earlier estimates of $31-billion. 
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By golly!...We’re 50! 





“952. 


eo** 
° «\) 


ELECTRUNITE TUBING 


And you'd scarcely believe the improvements we've made in welded steel 
tubing since 1902. 


Over 30 years ago, the famous ELECTRUNITE process of electric welding 
replaced the old-fashioned brazed and gas-welded methods. Today, every 
foot of length, every inch of circumference in an ELECTRUNITE tubular 
product is equally strong, equally resistant to corrosion, equally smooth 
and round. 


We've improved techniques and added many products to the ELECTRUNITE 
line, too. At right you'll see examples of all the products we make at our 
big, modern plants in Cleveland and Elyria, Ohio, Brooklyn, New York, 
and Ferndale, Michigan. 

ELECTRUNITE tubular steel products help many industries make things 
stronger ... or lighter to move... or attractive longer ... or safer... 
and at lower cost. 

These first 50 years are only a start on new and wonderful developments in 
ELECTRUNITE Stainless and Carbon Tubing for mechanical and pressure ap- 
plications, Inch-Marked®” E.M.T. and Conduit for electrical installations. 


REPUBLIC STEEL CORPORATION 
STEEL AND TUBES DIVISION 
224 EAST 131st STREET © CLEVELAND 8, OHIO 








The ELECTRUNITE Line 


a 


“Inch-Marked"’ E.M.T... 
Electrical Metallic Tubing 

light, strong steel 
tubing raceway to protect 
electrical wires against 
fire, moisture,and impact. 


“Dekoron-Coated’’E.M.T. 
for complete, longer-lived 
protection of wires in 
highly corrosive atmos- 
pheres. 


Rigid Conduit .. . heavy- 
wall steel protection for 
wires in explosive and 
hazardous locations. 


Mechanical Carbon Steel 
Tubing ...made in a wide 
range of grades, sizes, 
and wall thicknesses to 
make all types of products 
lighter, stronger. 


Staintess Steel Tubing 
and Pipe in a full range 
of sizes, types and wall 
thicknesses for chemical 
and food processing 
equipment, and mechan- 
ical applications. 


A 


Heat Exchanger Tubes, 
both carbon and stainless 
steel, for all types of heat 
exchangers, condensers, 
process equipment, and 
heaters. 


lia 


Boiler Tubes for large boilers or 
small, high pressures or low. 








ELECTRUNITE E.MT. 
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SEPTEMBER .... at a Glance 


What's Ahead 


Construction work related to mobilization is moving 
into a plateau and an eventual decline. Controls are 
easing. Materials look better. So analysts are busy 
appraising the current boom in construction, testing for 
strength and weakness and trying for reasonably accurate 
forecasts. i ; 

Remembering the wide swings of the past and the 
erratic influence of controls, we asked how the current 
boom measures up to past performance and what it 
indicates for the future. Answers were compiled from 
three sources. 1) A report specially prepared for us on 
the outlook for the next few years by the McGraw-Hill 
Economics Department, 2) the Paley report on mate- 
rial resources, and 3) the outlook in electric power 
production. These are brought together in “Construc- 
tion Boom Or New Era,” which leads off our feature 
section this month. 


Correction 


In “Modern Electrical Facilities Complement Modern 
Design,” on page 52 of the August issue, the general 
contractor, William Simpson was incorrectly identified 
as the electrical. Fischbach & Moore of California, Inc., 
Los Angeles, were the electrical contractors on the 
project. 


Aluminum Bus 


Two manufacturers of enclosed bus bar distribution 
systems are currently announcing new bus ways employ- 
ing aluminum bus bars. Notable in the new designs is 
the elimination of oxide and electrolysis considerations 


through plating of the aluminum. The resulting prod 
uct requires no peculiar installation or connection tech- 
niques and permits conventional plugs and accessories 
to be used on either copper or aluminum bus systems. 
For a given current capacity the new aluminum bus 
assemblies are substantially lighter than their copper 
equivalents. Since weight is an important factor in 
installation cost, aluminum bus assemblies are likely 
to find a permanent and useful place in electrical dis- 
tribution systems quite independent of the momentary 
shortage or abundance of the copper supply. 


Suburban Offices 


A growing trend of the times is the movement of 
large office organizations away from the noise and traffic, 
congestion “downtown” to the relative tranquility of 
outlying suburbs. A case study of the electrical char- 
acteristics of the trend is given in C. C. Saunder’s 
“Electrical Design for the Suburban Office Building” 
on page 84. 


NECA Chicago Bound 


Next month Chicago is host to the National Elec- 
trical Contractors Association’s annual convention. 
What with Chicago’s central location and famed hos- 
pitality, a record attendance is certain. Also the times 
are prosperous and there is much individual benefit to 
be gained by personal discussion with so many contem- 
poraries bearing like problems and sharing similar pros- 
pects. This year, as in Washington last year, our staff 
is preparing to publish a daily newspaper of news and 
pictures of activities during the convention. 


Iluminating Engineering Society— 
National Technical Conference, 
Edgewater Beach Hotel, Chicago, 
Ill., September 8-13. 


International Association of Elec- 
trical Inspectors — Northwestern 
Section, Twin Falls, Idaho, Sep- 
tember 11-13; Southwestern Sec- 
tion, California Hotel, Fresno, 
Calif., September 18-20; Eastern 
Section, Hotel Statler, Washing- 
ton, D. C., October 2-4; Western 
Section, Hotel Hollenden, Cleve- 
land, Ohio, October 6-8; Southern 
Section, Hermitage Hotel, Nash- 
ville, Tenn., October 13-15. 


National Electronics Conference— 
8th annual conference, Sherman 
Hotel, Chicago, Ill., September 
29-Oct. 1. 


Canadian Electrical Manufacturers 
Assn.—S8th annual meeting, Gen- 
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ELECTRICAL CONSTRUCTION AND MAINTENANCE . . 


DATES AHEAD 


eral Brock Hotel, Niagara Falls, 
Onterio, Canada, October 1-3. 


International Association of Electri- 
cal Leagues—17th annual confer- 
ence, Radisson Hotel, Minneap 
olis, Minn., October 1-4. 


National Electrical Contractors As- 
sociation — Annual convention, 
Hotel Morrison, Chicago, IIl., 
October 5-10. 


Electrical Industries Show—Spon- 
sored by the Eastern Electrical 
Wholesalers Association, 69th 
Regiment Armory, New York, 
N. Y., October 21-24. 


National Farm Electrification Con- 
ference—Hotel Statler, Detroit, 
Mich., October 20-21. 


National Industrial Service Associa- 
tion—Southeastern Chapter meet- 
ing, Miami, Fla., Oct. 24 and 25. 


National Electrical Manufacturers 
Association—Haddon Hall Hotel, 
Atlantic City, N. J., Nov. 10-13. 


American Institute of Electrical 
Engineers—Winter general meet- 
ing, New York, N. Y., January 
19-23. 


Plant Maintenance Show — Public 
Auditorium, Cleveland, Ohio, 
January 19-22. 


National Electrical Manufacturers 
Assn.—Edgewater Beach Hotel, 
Chicago, Ill., March 9-12. 


Industrial Electrical Exposition— 
Sponsored by Essex Electrical 
League, Terrace Room, Newark, 
N. J., March 10-13. 


Edison Electric institute—Annual 
sales conference, water 
Beach Hotel, Chicago, Ill, March 
30-April 2. 
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with DURASHEATH 


ALL-PURPOSE DURASHEATH* can be used for every type of power 
and lighting application. In combined duct, aerial and direct-burial 
use, Durasheath effectively resists electrolysis, condensation, 
weathering, sunlight, organic decay, abrasion, and mechanical injury. 


DURASHEATH COSTS LESS to install . . . because it is flexible, easy 
to handle, light in weight. It may be run in one continuous 
length without expensive splicing. It costs less to maintain . . . 
because its tough neoprene jacket can take terrific punishment 
in any use. It costs less to stock . . . because, instead of three 
cables, one — versatile Durasheath — meets every electrical 
distribution requirement. 


USE DURASHEATH for economy, reliability, and durability. See your 
nearest Anaconda Sales Office or Distributor. Anaconda Wire & 
Cable Company, 25 Broadway, New York 4, New York. 


62368B 


the right cable for the job 


. wire and cable 


for traffic control, airportt 
power and lighting, mines, 
industrial plants, railroads, street 
lighting, and many other uses. 


available in all sizes—from 
large to small—single and 
multi-conductor. 

*Trademart 


twhen ordered to CAA 
Soecification L-824 
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Keystone of Building Progress 


GIVEN A PERSISTENT three year boom, a nearly certain three year 
continuation, and a conservatively predicted 35% gain over the next quarter 
century, the construction industry is the largest single user of materials in 
the United States and the economic enigma of the century. Is this giant 
on a cyclic spree or is it, at last, awakening to a new era of progress and 
abundance? Short of atomic war, on the answer to this question hinges 
the most important decisions facing the electrical contractor in these times. 


SHARING THE COMMON HEALTH, good or bad, of the building 
industry, electrical construction contributes mightily to its achievements and 
spectacularly to its progress. Architecture gives way to mechanics as the 
creative force of new construction when function supersedes structure. 
Electrical control of environment; heating and cooling, lighting and com- 
munication, power and transport; is an inexorable force obsoleting and 
razing existing buildings and stimulating entirely new kinds of structures. 


IF THIS IS A NEW CONSTRUCTION ERA (and it would take more 
than ordinary pessimism to ignore the portends), it is also new high ground 
for the engineer and the, specialty contractor. But it is going to take an 
electrical construction industry with the will and persistence to ask for, and 
get, a larger budget for electrical work and equipment than all the mechani- 
cal trades shared only a few years ago. 


WHY NOT HITCH ON TO THIS NEW ERA and enjoy its favors 
quietly? A passive or inadequate role by the electrical industry at this time 
could be disastrous not only to electrical construction, but to the building 
industry as a whole. Mechanical and electrical progress is the force creat- 
ing new wants and desires as well as dissatisfaction with existing facilities. 


EVERY ELECTRICAL JOB PLANNED short of modern standards of - 
adequacy and utilization and every plan shaved to reach a price are working 
to break the potential boom. At the fearsome costs of construction today, 
they deny to the customer those great contrasts that would justify the cost 
and demonstrate the values of new and modern construction. 


ONLY AS THE NEW STANDS OUT in marked contrast with the old 
can we expect to set off the chain reaction necessary to sustain a new era 
of construction. Never before has responsibility for the future of this 
giant industry been so sharply focused on one small segment. Electrical 
work, not long ago a relatively minor subcontract, has become a keystone 
affecting the strength of the entire structure. 
































A COMPLETE SELECTION OF LIGHTING EQUIPMENT — Just office you can conveniently order equipment for these or any 
consider the many different installations shown in this other lighting applications. See for yourself — you'll save 
typical plant lighting system. Yet, from your local Graybar time and paper work when you call Graybar first. 


Everything you need for LIGHTING JOBS 


When your customer’s employees see better, they also work 
better. And, when you base your fixture recommendations on 
individual area needs, you make an important contribution 
toward more efficient and more profitable plant operation. And, 
you'll help build the kind of confidence in your work that means 
more jobs in the future. 

As distributor of the nation’s most complete selection of lamps 
and lighting equipment, Graybar can therefore offer you and 
your customers comprehensive help in these vital planning and 
purchasing stages. 

By calling a Graybar Lighting Specialist, you can get abso- 
lutely impartial advice on the fluorescent, incandescent, or 
mercury vapor system best-suited to any particular lighting 
requirement. You can be sure that the finished installation has 
been selected with consideration of both initial and operating 
costs... that it has been properly applied...and that it pro- 
vides adequate over-all lighting intensity. 

Graybar also distributes more than 100,000 other electrical 
items for wiring, power, ventilation, as well as lighting. 

10,000 LAMPS. Graybar distributes every type and Make it a point to call Graybar for everything electrical 

size of lamp you might require. They’re all G-E, Its the easy way to coordinate both purchasing and job-site 
so your customers get the best in quality and long delivery. Graybar E. — Co., Inc. Executive Offices: Graybar 
service ‘ ; Building, New York 17, N.Y. 280-49 


Call Graybar Hist ror... 


IN OVER 
100 PRINCIPAL CITIES 























CONSTRUCTION PROJECTION TO 1955 BY TYPES OF PROJECT 








Projected 
Total New Construction 
(195! dollors) 


1952 — $ 31.8 bil 
1953 — $ 322 bil 
1955 — $31.7 bil. 
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Industriel | 














THROUGH ‘55, projection of construction by type of project shows important shifts from industrial to commercial 
will probably hold its dominant place in the construction picture 


work, one-third of the total 


Residential 


CONSTRUCTION . . . Boom or New Level? 


Economists give three years more at present pace— 
35% up in next 25 years. Electrical share will be more. 


ASING of controls, a better outlook 
on materials and the imminent ma- 
turity of the mobilization program 

have stirred up considerable specula- 
tion about the future for many lines of 
business activity. Economic appraisers 
are taking a particularly critical look at 
construction, giant of giants, voracious 
consumer of hard goods and employer 
of millions including the top brackets 
of. skilled labor. 

In robust good health, with several 
years of new records behind it, where 
does construction go from here? Is 
it boom and bust in the wild pattern of 

ous decades? Or are we, at last, 


‘ 


in a new and more orderly period of 
growth with construction a stable, even 
stabilizing, factor in the national 
economy ? 

For the immediate outlook through 
the next three years the McGraw-Hill 
Department of Economics has pre- 
pared the following special report for 
Electrical Construction and Main- 
tenance. 


1. General Construction 
Industry Outlook 


The construction industry is riding 
one of the longest booms in its history ; 
and the end is not yet in sight. For 


seven years the industry has been teem- 
ing with activity. This compares with 
the eight-year boom in the 1920’s. But 
today, far from petering out like it did 
in the 1920's, construction shows signs 
of continued strength through 1955. 
This is all the more remarkable because 
1952, like 1950 and 1951, will show a 
construction peak that is higher, both 
in dollars and in physical volume, than 
any period before in our history. 
But present record levels don’t mean 
that construction is at full potential. 
The records we are beating today were 
made a quarter of a century ago in 
smaller communities by fewer people. 
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Appraised in terms of physical volume 
(expressed in 1939 dollars) per capita 
during prosperous 1927 we built at the 
rate of $97 per person. Booming 1952 
shows only a modest $82 per person. 
The current boom, while comfortable, 
is hardly spectacular when compared 
with the roaring twenties. 

The interesting point about 
construction today is that it promises 
to forge ahead, even when some other 
lines of business show signs of falter- 
ing. Many lines of consumer industry 
have been wavering. 


most 


Business spend- 
ing for machines and equipment is 
thought to be passing its peak. Gov- 
ernment spending for defense pur- 
poses is scheduled to decline. Yet con- 
struction is likely to go ahead at least 
at its present peak levels, and maybe 
higher, This is a tremendous economic 
change, for construction 
tended to follow the ups and downs of 
other business. 

This does not mean that all kinds 
of construction are doing, or will do, 
equally well. Construction is, after 
all, not really one industry, but a whole 
series of industries. Many kinds of 
construction are so different that 
neither the business firms, the skilled 
workmen, nor the equipment are inter- 
changeable. The house-building crew, 
for instance, can hardly be looked upon 
to build an airplane runway. 

When we look over the various kinds 
of construction in recent years, we see 
that housing has, above all, sparked 
the rising volume of building. Second 
only to housing has been the need to 
turn out more manufactured goods, 
first because of the piled-up demand of 
consumers from 1946-49, and then for 
defense materials since 1950. This has 
kept industrial and utility construction 
racing to keep capacity in line with 
demand. 


previously 


The underlying forces at work to 
rromote this high level of construction 
activity have been 1) the high national 
income, 2) the tremendous growth in 
population, and 3) the 15-year build- 
ing vacuum prior to 1946. 


2. Influence Pointing to 
Future Trends 

Shifts in kind of construction ac- 
tivity will be fairly marked during the 
next year or two. The major change 
will be some decline in private con- 
struction, which will be more than off- 
set by increases in public construction. 

Briefly, the main declines in private 
construction are likely to be in in- 
dustrial and public utility construction. 
Housing will remain the same with 
slight downward tendency. Commer- 
cial building is on the upgrade. 


Expansion of public construction is 
likely to be seen in public housing, 
schools, and highways. Declines are 
probably on the way for military con- 
struction. These shifts, together with 
their size, are shown in the chart. 

The pressure of population and in- 
come created a pressing demand for 
housing, industrial, and utility con- 
struction that could not wait. These 
building needs have now been fairly 
well met. Home, industrial, and utility 
building is leveling off. Now the less 
urgent, but equally mecessary, con- 
struction must be put in place as a 
follow-through for having expanded 
the homes and factories of the nation. 
A bigger America has been built, and 
now we need better highways and 
more schools to serve new residential 
and factory areas. Public housing for 
some of the needs that have not been 
met privately is on the way. Com- 
mercial building to take care of the 
enlarged volume of business done in 
America is needed. 


3. Housing 

Housing represents the largest 
single portion of the building indus- 
try. In large part, the heavy volume 
of home building has been spurred by 
the large increase in population. 

Total population increases in them- 
selves, large though they have been, 
do not account entirely for the urgency 
in home building. The number of 
households or families has increased 
faster than the population as a whole 
during the postwar period. On top of 
that, the birth rates took a spurt up- 
ward in 1941 which has lasted ever 
since. There are more families and 
they are larger. The two bedroom 
houses built a decade ago have given 
way to the three bedroom homes being 
built now. As larger families bust their 
seams, a shortage of four bedroom 
houses is developing. Very few four 
bedroom houses have been built since 
the 1920's, at least not at prices suited 
to middle-income families. 

More people, more families, bigger 
families, better equipped homes, and 
higher incomes—this has been the ir- 
repressible combination behind the 
home construction boom. The force 
of this pressure is not yet spent. Popu- 
lation and family formation will con- 
tinue at a slightly slower pace during 
the next few years. Family size can be 
expected to continue to rise slightly, 
and incomes are likely to be fairly 
stable. These tendencies are encour- 
aging for the housing outlook, espe- 
cially when taken together with the 
fact that so far we really have not been 
building any housing to spare. 





The last big building boom of the 
1920’s actually created vacancies and 
upgraded housing by building homes to 
spare. Then, the United States added 
one million more dwelling units than 
it added in households. This meant 
one million families had a choice of 
moving into new quarters, or living in 
older quarters at lower rents. A gen- 
eral upgrading of housing resulted, 
with vacancies strewn along the way. 

Since World War II, about 6 mil- 
lion houses have been built. The num- 
ber of families has increased just about 
as fast. True, there have been con- 
versions and remodeling of older 
homes as well, to accommodate more 
people. This has been at least offset 
by the undoubling of families and ac- 
cumulated demand for housing that 
carried over from the low rate of 
building in the 1930’s. In addition to 
this has been the fairly heavy migra- 
tion between regions of the United 
States that accompanied the defense 
program, and the preference for people 
to live in the West and South which 
was shown in 1946-49. 

All in all, it has added up to no va- 
cancies. About one million houses per 
year can be erected through 1955 be- 
fore there is a real catching up with 
accumulated housing needs. 


4. Commercial 

Perhaps the most neglected kind of 
construction has been the building of 
more office space. A few office build- 
ings have been erected, but not on the 
notable scale of previous building 
booms. Even now, office building will 
be somewhat slow in getting started 
because materials have been unavail- 
able. This has held up planning of 
projects. A time lag is expected be- 
fore acquiring property and preparing 
architectural plans enable actual con- 
struction work to get underway. A 
good start toward more office build- 
ings is likely in 1953, with construc- 
tion of this type in full swing by 1955. 

Building new retail store space has 
been in process on a moderate scale 
for five years. The first construction 
moves were the expansion and mod- 
ernization of retail stores in existing 
trade centers. Later there was de- 
velopment of entirely new, suburban 
shopping areas. These new community 
shopping centers, though many are al- 
ready in existence, still have not 
caught up with the need for them 
caused by the huge residential build- 
ing. If it takes until 1955 to catch up 
with accumulated housing demiand, it 
will take longer still to carry out the 
construction of new retail trade areas. 

The impetus toward suburban trad- 
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DOLLAR VOLUME i: through the roof and going higher . . . BOOM? 


35m | Dollar volume of construction 





has set new records for Six 
DOLLARS straight years passing the famous 
(Unadjusted) ‘1920 boom in ’47. But the sky 
rocket sweep of the curve is more 
inflation than bricks and mortar. 
The World War II control pe- 
riod figures are best omitted as 
data for long range considera- 
tion since they represent a con- 

cay trolled and planned diversion of 
Ps ami materials, manpower services 
a \ ; into other activities. W. W. III 


would bring as steep and an 


or even deeper dip in the curve. 
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—_ — ta ~_ “ _ —_ construction volume economists 

take the 1939 dollar as a refer- 

AND PHYSICAL VOLUME is beating the boom of the twenties . . . ence and adjust each annual ty 

\ lar volume up or down as the 

dollar of that year bought more 

P : : or less materials and services 

csestuiilienia tans Sue: than 1939 dollars. The result is 

’ , a curve of physical volume ex- 

pressed in 1939 dollars. Not un- 

til 1950 did we pass the record 

level of construction acttvity es- 
tablished in 1927. 


But our last “boom” of refer- 
ence in the 1920's occurred in 
smaller communities of fewer 
people. More people need more 
houses, offices, factories, schools 
and roads. Population has grown 
from 110 to 156 million. So, a 
1920 1925 1930 1950 more accurate appraisal of con- 

struction progress, to compare ac- 
tivity from year to year and to 
BUT VOLUME PER CAPITA still tolls short of past records. project potentials, gritos be 
weighted by population. Ex- 
PHYSICAL VOLUME PER pressing construction activity in 
in 1990. Dattors per Perna} 1939 dollars per capita per year 
; does just that. 
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For the thirty-one year period 
from 1922 to 1952 the construc- 
tion industry built, in physical 
volume per person, expressed in 
1939 dollars, an average of $72 
per year. In 1952 we shall beat 
the average by $10, a notable 
achievement, but hardly as spec- 
tacular as the period from 1925 
through ’28 when the construc- 
tion industry sustained for four 
years a physical volume around 
1930 1935 1940 1945 1950 $95 per person per year. 


Dollors (1939) per Capita 


os A 
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ing centers is being pushed, not only 
by the residential building, but by the 
large growth in the number of auto- 
mobiles. As higher incomes have made 
it possible for more families to have 
automobiles than before, the 
existing centers of all cities have be- 
congested. Since 


ever 


come distressingly 
cities are finding it either slow or im- 
possible to handle traffic and parking 
in the city center, customers have 
shown more and more willingness to 
take their business to the outskirts. 

We estimate that commercial build- 
ing for offices and retail stores will 
increase from $1 billion of construc- 
tion in 1952 to $1.8 billion in 1955. 
This is an 80 percent increase, al- 
though the total amount of construc- 
tion is still fairly small compared to 
housing or even utility construction. 


5. Industrial 

Industrial construction has already 
been tremendously expanded, and 
further expansion is not to be ex- 
pected. Most of the industrial facili- 
ties, under the tax amortization pro- 
gram for increasing defense output, 
will be put in place by the end of this 
vear or the first of next. For the 
most part the expansion of the metal 
fabricating capacity will shortly pass 
over the hump. Aluminum and steel 
building programs are of a longer term 
nature, running into 1954, but tapering 
off after this year. Most consumer 
goods industries find their plant size 
fairly adequate for expected sales. 

The only industries which are still 
notably expansion-minded on construc- 
tion are the chemical and petroleum 
industries. When all diverse 
movements are taken into account, in 


these 


dustrial construction is expected to 
move downward from $2.3 billion this 
vear to $1.8 billion in 1952 and $1.5 
billion in 1955. 

The public utilities are by far the 
biggest single buyers of construction. 
Their present building projects carry 
well into 1954 and 1955, but at a de- 
clining rate. Even by 1955, however, 
a sizable $3 billion of utilities con 
struction is likely. 


6. Institutional 


Che main institutional construction 


that is still pressing is the building o 
schools. Federal officials estimate that 
about $2 billion of 
needed each year for the 
The Federal Com- 


missioner of Education estimates that 


construction for 
schools 1s 


next seven years. 


220,000 more classrooms are needed 
to supply the backlog of needs for re 
placement of inadequate schools, and 
the reorganization of school districts 


Still another 126,000 class rooms would 
be required for normal replacement 
during the next seven years. This 
kind of program would increase the 
number of usable classrooms, by 1959, 
about 50% over the present facilities. 
Even if these plans cannot all be 
carried out, the minimum amount of 
construction to meet the needs of more 
school age children would require at 
least $8 billion total school building 
over the next few years. 


35% Rise in 25 Years 


For the longer outlook the report 
of the President’s Materials Policy 
Commission on the resources outlook 
for the 1950-1975 quarter century as 
summarized by Engineering News- 
Record predicts a 35% increase over 
present levels by the 70’s. 

\lthough the commission tackled 
the job of matching the needs of an 
ever-expanding national economy 
against U. S. material resources—the 
group paid special attention to con- 
struction. The reason: Construction is 
the largest single user of materials in 
the U. S. economy. 

A look at 1950 shows how impor 
tant the materials resources situation 
can be to construction. In that year, 
the construction industry, for 
building and maintenance, took one- 
third of the copper, one-sixth of the 
iron and steel, one-fifth of the lead, 
one-fifth of the zinc, and nearly two- 
thirds of the lumber. consumed by all 
industries in the nation, 

With the growth in volume, con- 
sumption of building materials will 
rise about one-third by 1975. 

Should the “materials mix” used by 
the building industry stay as it is now, 
the demand against already scarce ma- 
terials—like copper, lead, zinc and 
lumber—would increase in the same 
proportion—about one-third. 

Such a trend would intensify the 
materials problem, the report declares. 
Only by shifting from tight materials 
to more abundant ones can the situa- 
tion be relieved. Hence the Commis- 
sion’s interest in building technology 
and improvement of building methods 

-all based on the Commission’s funda- 
mental concept of cutting costs through 
hetter use of materials. 

Shifts that are economically feasi 
ble may reduce the building indus- 
try’s 1975 demand for copper by more 
than half, lumber by one-half, lead 
by one-fourth and zine by one-fifth, 


new 


the report says. 
There would be 
creases in use of aluminum and plas- 


tremendous in- 


tics and more modest increases in use 


of such relatively abundant materials 


as glass, asphalt and gypsum products, 
concrete and various concrete aggre- 
gates. 

In forecasting the future for build- 
ing materials, the Commission has 
taken into account some improvement 
in des‘gn and methods. But it has not 
assumed total replacement by 1975 of 
one material by another, or any star- 
tling changes in design or methods. A 
bolder approach, it candidly states, 
could prove more accurate. 

Overall, the Commission makes a 
logical forecast—a doubling of the 
U. S. economy in the next 25 years. 

Then the Commission asks: “How 
do we meet these huge increases in de- 
mand for materials?”’—and answers: 

“New and expanded government 
programs of technical and economic 
research, new and expanded use of 
subsidies, grants and loans, and new 
legislation.” 

Actually, the Commission nowhere 
holds up the Sunday-supplement type 
of specter—that the U. S. will some 
day run dry of key materials and col- 
lapse. 

The Commission says absolute 
shortages are not the threat. The 
threat of the materials problem lies 
in insidiously rising costs. 

Over the last 50 years, real costs of 
materials have been declining. Now, 
the Commission reports, this decline 
in absolute costs of materials has 
slowed. 


Electrical Growth 


The pattern of growth for the elec- 
trical industry predicts a more rapid 
rise than the construction curve. In 
effect this means a constantly larger 
percentage of the building dollar will 
be required for electrical work and 
equipment. 

Electrical World predicts a 49% 
growth in electrical energy sales with 
60% increase in system capability in 
five years; 117% growth in energy 
sales by 1961. 

Growth of the electrical industry 
exceeds that of the American economy 
by a wide margin. Although gross 
national product may increase only 
16% in the next ten years, it is pre- 
dicted that the sales of electrical en- 
ergy will more than double. Even in 
the next five years growth will be 
great. 

Use of electricity by the average 
residential and rural customer can be 
expected to increase from 2,140 kwhr 
in 1951 to 3,110 kwhr in 1956. Since 
1937 the annual increase in use per 


customer has averaged 6.7%. Last 
year the increase was 9.8%. In pre- 


(Continued on page 214) 
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UNDERFLOOR DUCT SYSTEM was carefully engineered, with duct sections 
factory-cut to exact lengths, with home runs buried in the rough slab except 


for short final 


junction-box connections (A 
located on top of the rough slabs by transit (B) 


with centerline guide wires 
and with saddles (C) ad 


justed for exact heights by aid of a surveyor’s level 


Pattern for 
Progressive Wiring 


Precision-engineered underfloor ductwork, specially-de- 
signed panelboards, penthouse substations and modern 
lighting are highlights of California’s new Motor Vehicles 
Headquarters wired by Contractor Charles A. Langlais. 


ALIFORNIA’S Department of 

Motor Vehicles has a new 

ultra-modern Headquarters Office 
Building in fast-growing Sacramento. 
Of reinforced-concrete construction 
with aluminum Sectional metal 
partitions and cork-backed hung ceil- 
ings, the 3-story elec- 
pent- 
and air 
conditioning units, over 11 miles of 
underfloor duct serving the 300,000 
square-foot floor area, unique 120/208- 
volt wall-recessed panelboards, high- 
level illumination all-electric 
kitchen incorporated in the top-floor 
cafeteria. Wired by Electrical Con- 
tractor Charles A. Langlais under the 
supervision of Branch Manager Ed- 
ward Robinson and the direction of 
General Foreman Charles Svec, this 
up-to-the-minute building is the prod- 
uct of Architect Milton T. Pflueger, 
engineers Atkins & Maggio, and Su- 


sash, 


structure is 
due to 
substations 


trically noteworthy 
house-contained 


and an 


pervising Mechanical and Electrical 
Engineer Stuart R. Davies from the 
State’s Department of Public Works. 

Installation economies and practical 
construction ideas are in frequent evi- 
dence. As an example; due to preci- 
sion engineering and the laying-out of 
the underfloor duct system to exact 
junction-to-junction dimensions, it was 
possible to order all duct sections pre- 
cut at the factory with a 1/32-inch 
tolerance, thus eliminating all field 
cuts, Not only did this eliminate waste 
and insure purchasing only that ma- 
terial which was actually used on the 
job, but machine-reamed ends could 
thereby be obtained, and wires were 
resultingly protected against possible 
abrasion due to burrs. 

Precision engineering likewise made 
it possible to locate stubs (for the con- 
nection of underfloor duct junction 
boxes with furred ceiling space on the 
floor below) prior to the pouring of 


WEATHERPROOF METERING-DISCON- 
NECT CUBICLE, accessible from rear, 
contains 3000-amp electrically-operated 
main circuit breaker. Connection with 
utility transformer is via overhead bus- 
way while feeders to interior switch- 
board are dropped through sweep bends 
to underground concrete-sheathed ducts 


concrete, eliminating the necessity for 
subsequent drilling. Home runs from 
floor boxes to wall panels were also 
positioned prior to pouring, leaving a 
clean rough slab which facilitated the 
alignment and leveling of the multi- 
duct runs. Home runs were buried in 
the rough slab until only a few inches 
short of their intended termination, 
then were angled upwards and plugged 
by composition caps to prevent the en- 
trance of concrete or debris into the 
conduits during pouring. 

When duct runs were finally posi- 
tioned for saddle leveling, wire guides 
for duct centerlines were first estab- 
lished by transit. Sliding expansion 
couplings were installed whenever the 
underfloor system traversed a struc- 
tural expansion joint. And, when the 
duct installation was finally covered 
by the finish slab and tile flooring, 
twist-lock receptacles were provided 
for all tabulating machines and similar 
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ELEVATION OF MAIN SWITCHBOARD indicates large pullbox in service tunnel, 
araple cable gutters, positioning of 3000-amp bus, and feeder risers to penthouse 
low-voltage load-center substations. Switchboard is of dead-front construction with 
readily removed sections for access to breakers 


pieces of office equipment. This entire 
job, combining a high grade of pre- 
cision engineering and equally-precise 
installation techniques, resulted in ma- 
jor economies of material, field time 
and capital investment. 


Control Panels 

Construction of control panels also 
indicated practical design, inasmuch as 
panels, home runs and all conduits 
smaller than 1}-inches in diameter 
could be placed in wall forms prior to 
pouring, while larger-sized conduits 
could be connected at a later date. This 
was possible since panels were posi- 
tioned in walls located in the building’s 
central core (containing fan rooms, 
stair wells, lounges and toilets, duct 
space, storage and machine-repair 
areas), and could therefore be set 
flush with outer walls of this core 
while permitted to protrude several 
inches into the furred central space 
behind the panels. By adopting this 
construction method it was possible to 
install deep panels in relatively thin 
walls, keeping the front smooth and 
branch lines buried, while making it 
possible for large-diameter feeder ris- 
ers to be added after other building 
trades had completed their work. 

Bussing of lighting panelboards is 
for 3-phase 4-wire service with 3 bus- 
bars provided for phase wires and a 
main terminal block for neutrals, All 
panels are circuit breaker no-fuse 
units. 

Wiring throughout the building for 
power and light is 12 gauge or larger, 
with wire below 6 gauge being single- 
braided solid-core, and larger sizes 
being double-braided stranded. Feed- 
ers and branch circuits (including 
neutrals) are securely tagged in panel 
gutters, outlet- and pull-boxes, with 
wires run continuously between junc 
tion points. Wire is generally of types 
R and RH, although underground 
service is VCL, connections between 
dry transformers and the 120/208-volt 
distribution panels is AVA, and wet 
or moist locations call for TW. 

Still another indication of practical 
planning is the location of dry-type 
480-120/208-volt substations in pent 
houses that also contain supply fans 
for the air conditioning system. This 
combined housing eliminates the pos- 
sibility of annoyance due to trans- 
former hum, and also provides induced 
ventilation (with higher potential ca- 
pacity) for the air-cooled substations 

Routing of power is basically from 
an overhead utility line to an outdoor 
4160/480-volt transformer, then into 
the building underground to a pullbox 
beneath the main switchboard, from 
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LOCAL CONTROL PANELS and all branch conduits smaller 
than 1 %2-inches in diameter were positioned in wall and floor 
forms prior to the pouring of concrete. Overhang of panels 
into furred building space permitted use of deep enclosures in 
relatively thin walls and facilitated installation of conduits 


there directly to 480-volt power panels 
(for elevators, compressors, pumps 
and fans) up to the roof-based 
3-phase secondary load centers, and 
ninally down to the wall-recessed con- 
trol panels and, via branch circuits, 
to lighting, 


or 


receptacle or floorduct 
junctions. 

The outdoor sub, together with a 
weatherproof metering 
ing cubicle containing an electrically- 
operated 3000-amp 3-pole_ circuit 
breaker having a 75000-amp I.C., is 


and disconnect- 


mounted on a reinforced concrete pad, 
fenced by a chain-link enclosure. Con- 
nection betwen main transformer and 
outdoor switching cubicle is via an 
overhead drained 
three 


weatherproof bus- 
4-by-4-inch 
busses per phase. 


way; interleaved 
Grounding of this 
outdoor station is through 2/0 bare 
stranded located a foot below 
grade and secured to copperweld rods 
8 feet in length. 

Underground entrance to the build- 
ing is through six 4-inch asbestos- 
cement ducts encased in reinforced 
concrete and carried 3 feet below 
ground surface. Duct joints are stag- 
gered both by rows and layers, and 
are sloped 4 inches per 100 feet for 
proper drainage. Primary service is 
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MULTI-DUCT 


telephone closets. 


through six of three 600MCM 


VCL cables. 


Located 


sets 


the first floor in the 
central core of the building is the main 
distribution switchboard of dead-front 
construction, fabricated from welded 
and braced flanged-steel panels, and 
sectionalized vertically with sections 
readily removable to permit access to 
circuit breakers. Feeder breakers are 
600-volt 3-pole 400- or 600-amp units 
with silver-plated contacts. Listed as 
“trip free” devices, breakers cannot be 
held closed on overload. 


on 


All connec- 
tions are bolted, with laminations in- 
terleaved to secure maximum contact 
area. 

The illumination plan combines dec- 
orative fixtures and indirect treatments 
in entrances and public areas, attrac- 
tive suspended 2-lamp louvered fluo- 
rescent units in general office space, 
and functional industrial domed in- 
candescent units in service and storage 
sections. Entrances combine louverall 
ceilings in interior hallways, 
tinuous lines of recessed slimlines 
in elevator corridors, flush-mounted 
rubber-gasketed controlens downlights 
beneath exterior canopies, and shatter- 
proof recessed step lights outside of 
doorways. 


con- 


+ 


UNDERFLOOR SYSTEM provides 
volt power, signal and telephone service for all sections of 
office areas. Alternate rows of junction boxes are aligned 
with wall-recessed core-located electric control 


ae ane al 





Desk | Desk 


120/208- 


panels and 


Power floor duct. ; Telephone floor duct 


vy 4 


. no 
|" power _~® UP i’ telephone 
conduit Y U/-= conduit 
Underfloor duct. Y 
yunction box 


Power conduits run from SE or SW corners of juncton 
boxes 


Telephone conduits run trom NE or NW corners 


UNIFORM ORIENTATION OF JUNC- 
TION BOXES insured consistent location 
of power circuits on the south and east 
sides of all duct runs and maintains con- 
stant elevations for underfloor 
between junction points. 


sections 


Directly across the street from this 
progressive Motor Vehicles Building 
is a similarly-specified State Highway 
Patrol Headquarters, constructed un- 
der separately-bid-and-let contracts by 
the same engineer-architect-contrac- 
tor-builder combination mentioned at 
the beginning of this article. 
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Cable Pulling Labor — What It Involves 


By Ray Ashley 


Research and Consulting Engineer 


Chicago, Illinois 


QUESTION: What labor operations are involved in the installation of cable? 


ANSWER: The operations normally involved are— 


I Pulling Equipment 


1. Unload and move in 


2. Set up 


3. Remove and load on truck 
4. Install and remove signaling equipment 


Il Handling Cable 


3. Jack up reels.* 


III Pulling Cable 


1. Prepare cable ends 


2. Fish in pull line 
3. Connect pull line 


4, Pull Cable 


1. Unload and move in to storage space 
Remove from storage space and deliver 
to set-up location 


* For right angle pulls, through pull-boxes, 
there is added labor for laying out cable. 


DISCUSSION: We commonly refer te 
cable installation work as cable pulling. 
In reality the actual pulling of large 
cables represents only a small part of 
the work. For small cable the propor- 
tion 1s greater. 


Cable pulled by power driven units 
travels from eight to fifteen feet per 
minute, depending on the equipment 
A 200-foot pull would consume 
25 minutes with cable moving at eight 
feet per minute. With a five-man crew 


used, 


the man-hours used would be 2.08. 
This would represent the time the 
cable was in motion; the time from 
the start of the pull until the comple- 
tion would, in most cases, be greater. 
However, this would be low compared 
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to the total installation time. 

Total installation time for a 200-ft. 
run of 3-500,000 CM. cables, pulled 
from an upper floor to the basement, 
would be approximately 45 man-hours. 
The actual pull time would be only 
eight or ten per cent of the total. 


Major Operations 


Che three major divisions of labor 
operations previously listed for instal- 
lation of large cable will be discussed 
separately. Figure 1 shows the ap- 
proximate division of time for a first 
floor installation with favorable work- 
ing conditions. The same cables in- 
stalled under adverse working condi- 
tions, would require much more time 
and the ratio of the time for the three 
divisions would be radically changed. 

Pulling Equipment—varies from a 
fish tape to power driven winches. The 
latter are used for long pulls of large 
cable. A small, hand driven winch or 
a block and tackle may be used on 
short runs. 

For down pulls of riser cables, some 
type of cable brake—a rope noose or 
an elaborate machine—is usually re- 
quired. 

Signaling equipment is used where 
the cable setup point is remote from 
the pulling devices. This may consist 
of bells, telephones, or loud speakers. 

Handling Cable—Moving it in and 
delivering it to the point of setup, con- 
sists of handling just so much bulk. 
The conventional method of setting up 





FIG. 1—CABLE INSTALLATIONS 


Approximate Division Of Time for The Three Major Operations 
A first floor installation with favorable working conditions 





TIME IN MAN-HOURS 





Length) Total 
run | pulled 


per 
cond, 


Size 


Handling | 





500M. 








and working conditions. 





Note: The ratio of the divisions of time for the three major operations in cable 
pulling varies greatly depending on the size of cable, length of pull, type of layout 








reels consists of using a bar and reel 
jacks. Recently, contractors have been 
using roller platiorms—a low frame 
supporting two long small-diameter 
rollers equipped with roller bearings. 
Once the reel is rolled up on the plat- 
form it turns on the rollers as the 
cable is pulled out. 

Pulling Cable—For this phase, Fig. 
1 shows that the time for preparation 
and pulling is much greater than the 
time previously given for just pulling. 
It is still a small portion of the total 
installation time. 

Preparation of the cable consists of 
“nosing” the cable and connecting the 


pulling eye. The cable insulation must 
be trimmed back, the cable core cut 
out, and the outside strands of wire 
pulled through the pulling eye and 
twisted back. In some cases steel wire 
is fastened around the twisted copper 
strands to strengthen the connection. 
A “come-along” or cable grip is some- 
times used for straight cable pulls. It 
is not practical to use the cable grip 
where there are elbows in the conduit 
run because the pulling assembly is 
too stiff for easy pulling around turns. 

The next discussion will deal with 
factors affecting the time required for 
cable installations. 


FIG. 2—TO GET useful data on cable installations, record detailed labor items for the various operations. 
(Chart from ‘‘Electrical Estimating’’—McGraw-Hill Book Co.) 
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Fig. 2—with enclosures open, maze of interlaced 
circuits are evident. Several plugs were over-fused 
to ‘‘protect’’ the system against service interruptions 


Fig. 1 Original panelboard 


and gradually 


mands 


had been expanded 
overloaded by growing electrical de- 
with the acceptance of modern 


Old Panelboards Must Go 


associated 
appliances 


FOR RESIDENTIAL MODERNIZATION... 


Quarter-century-old distribution system, made inadequate and poten- 
tially hazardous through the progressive addition of modern electrical 
appliances, is re-fitted for service by installing new 3-wire utility feed, 
main switch, breaker panel, extra circuits and more lighting facilities. 


By Hugh P. Scott 


HEN one of EC&M’s editors re \ few er 


cently purchased a 


had 


converted into junctions to serve extra \ 


nvenience outlets been \ppreciating the possibility of Code 


25-year-old olations and potential hazards, the 


home in New Jersey, he found it 


be structurally sound, pleasingly 


1926 standards, to be 


wired 


planned and, by 
appropriately with a 2-wire 30 
ampere service and four 15-amp fused 
circuits 

But, since former had 


adopted some of the comforts and con 


owners 


veniences of electrical living, this elec- 
trical service had been burdened with 
added circuits and appliance loads be 
yond the intended scope of the system 


wiring and the main panel had been 


over-fused to “protect” the system 
overloads. 
from 
like 


and like electrical expansion, 


against due to 


While 


thousands of 


outages 
probably no different 
similar homes of 
vintage 
the house had a typical case of “octo- 
pus wiring’—caused by non-informed 
owners and non-crusading local elec- 
tricians willing to “get-by” with a 
system neither installed nor designed 
to serve today’s requirements. 


new owner immediately requested the 
local electrical inspector and his insur- 
ance underwriter to inspect the in 
stallation. He also requested a repu- 
table electrical contractor (Lightning, 
of Newark) to submit a plan which 
would not only meet present demands 
but would carry such added loads as 
an electric range, hot water heater, air 
conditioner, clothes dryer, garbage 
disposal unit, dishwasher, woodwork- 
ing shop and similar 


items which 
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. 

Fig. 3 —Modernization began by re- 
moving the old board equipment 
from the concrete-block basement wall 
and enlarging entrance hole to accommo- 
date new 3-wire service 


and 





Fig. 6—Entrance ell, attached to bot- 
tom of galvanized drop which 
was erected on outside of house, was 
leveled and grouted snugly. Service con 
ductors were pulled into the wiring trough 


service 


might be the 


The desirability of extra con- 


installed within next 
decade 
and 
and an 


between 


venience outlets, valance cove 


lighting, exterior step lights 


underground branch circuit 
the house and garage was also con- 
While all of 
these added conveniences may not be 
that partial 


false 


sidered and anticipated 


realized, it was reasoned 
their 


preparation for use was 
economy, and that above-average elec- 
trical capacity would be a tangible re- 
plus 


become necessary. 


sale value should resale ever 


ELECTRICAL 


Fig. 4 supporting framework for new 
plywood backboard was secured by means 
of toggles forced through holes drilled 
through the wews of concrete-cell blocks 


Fig. 1 —Meter pans, main switch and 
20-circuit breaker panel were wired and 
an old meter was temporarily mounted on 
board prior to final inspection and cut 
over to new service 


The resultant plan first listed the 
replacement of the 2-wire 30-amp serv- 
ice by a 3-wire 100-amp supply ter 
minating at a main safety switch. Next 
came a 20-circuit unit circuit 
breaker panel to replace the 4-circuit 
panel originally installed. Anticipating 
the installation of an electric hot water 
heater, an extra meter pan was pro- 
vided to support a clock-operated take- 
off submeter. And bell-ringing pro- 
visions were modernized by replacing 
a series of 6-volt dry cells by a 24- 
volt transformer. 


new 


Fig. 5 —Recessed section made it pos- 
sible to mount wiring trough behind meter 
pans, resulting in an installation in which 
all panel- and meter-fronts were in the 
same plane 


Fig. 8 — Plywood panel was finally 
edged with molding and enameled. Ap- 
parent are the bell-ringing transformer, 


underwriters’ label of 
ground connection. 


approval and 


As to wiring, original 14-gage cir- 
cuits were contiuued in use, but light- 
ing only was left on these branches. 
Convenience outlets were reconnected 
to new 12-gage 20-amp circuits, and 
additional were 
provided by unobstrusive 
plug-in metal strips along 
baseboards and behind kitchen coun- 
ters. Separate circuits were also ex- 
tended from the main panelboard to 
the kitchen, laundry and shop-site, with 
grounded 3-prong twist-lock connec- 
tion devices provided for washing and 


convenience outlets 
running 


molding 
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RESIDENTIAL MODERNIZATION (continued) 


ironing machines, range, power tools, 
etc. Trench-laid neoprene-jacketed 
cables were run to garage and other 
exterior points as planned. 

Actual modernization began at the 
service entrance, first tracing all cir- 
cuits radiating from the old board 
(Figs. 1 & 2), un-fusing and discon- 
necting these branches, then removing 
the original equipment from the wall 
of the concrete-block foundation. The 
original 
duit 


j-inch service entrance con- 
removed and the hole 
through the foundation wall enlarged 
by means of cold chisel, bullpoint and 
hand sledge in order to accommodate 


was also 


i new 14-inch galvanized entrance ell. 
(Fig. 3) 

To support the new }-inch plywood 
backboard, a framework of 2-by-4's 
constructed and bolted to the 
hollow-block Horizontal mem- 
bers were secured by means of tog- 


gles; 


was 


wall 


the wings folding down along 
the bolt to permit passage through the 
drilled holes, and snapping open on 
the inside of the concrete web to per 
mit positive holding. Ali wooden mem- 
bers were trued up horizontally and 
vertically by level before final tighten- 
ing of nuts. (Fig. 4) 

Since it was desired to have the 
front of all meters and switchgear 
approximately in the same plane and 
trough backing the 
24-inches deep, the 


since the wiring 


meter pans was 


plywood backboard was constructed in 
two sections. The section supporting 
the wiring channel and meter pans was 
secured directly to the horizontal 2-by- 
4’s fastened to the wall, while the 
second L-shaped section was blocked 
24-inches further out. With the ply- 
wood in place, the wiring trough was 
placed in position. (Fig. 5) 

The three No. 2 conductors (two 
insulated, one bare copper) were then 
pulled into the 14-inch service drop 
and, with weatherproof head at the 
top and entrance ell the 
bottom, the drop was erected along the 
outside of the house, leve'ed by plumb- 


secured to 


bob and secured by metal straps. After 
the entrance ell was locked to the wir- 
ing trough, the edges of the hole sur- 
rounding the ell were troweled snugly 
with a rich grout mixture (half ce- 
half applied both from 
within and without the basement wall. 
After the ground cable was 
clamped to one of the trough connec- 
tors, the totalizing meterpan was set 
and leveled. (Fig. 6) 

Beneath the totalizing meter went 
the manually-operated 100-amp main 
switch and, to the right of the meter 
and level with it, the 20-circuit Stab- 
lok circuit breaker panel was installed. 
The pan for the take-off submeter was 
installed to the left and then the hot 
(black) and ground (white) legs of the 
3-wire service were pulled through con- 


ment, sand ) 


bare 


CB.S. Studio Installs . . . 


Convenience, dependability, 


condensed space require- 
ments and safety are im- 
portant advantages of this 


control system 


By Morris Goldin 


Chief Electrician 
Columbia Broadcasting System 
Hollywood, California 


LOW VOLTA 


OW-VOLTAGE 
in the 


System's 


installed 
Broadcasting 


control, 
Columbia 
Hollywood studios less 
than a year ago, has already resulted in 
major current, 
required 


savings of electrical 


materials and supervision. 
Designed by Square D field engineers, 
the new system controls the lighting 
throughout the main floor and lobby, 
the marquee and main signature signs, 
and all hall, panic, stairway and exit 
lights. Integrated control is made pos- 
sible by the network of 24-volt relays. 

Control incorporates maximum ver- 
satility with minimum supervision, for 
19 circuits may be (1) individually 
operated with a selector switch located 
on a panel in the lobby information 


nection nipples from entrance trough 
to meter pans, main breaker enclosure 
and distribution panel. Knockout cut- 
ters were used so that nipples could be 
shifted slightly from pre-punched en- 
passages, insuring perfect 
alignment on the board. (Fig. 7) 

Pending final approval from the va- 
rious inspecting authorities, the origi- 
nal meter was temporarily mounted 
beneath the 20-breaker panel which 
was arranged with 15-amp lighting cir- 
cuits at the top, 20-amp appliance 
circuits next, and breakers having 
from 30- to 50-amps capacity for such 
future loads as the range, air condi 
tioner, clothes dryer, etc., at the bot- 
tom. The grounding cable was carried 
in conduit down behind the backboard 
and clamped to the street-side of the 
cold-water meter. 

The plywood panel was finally edged 
with a finishing strip of half-round 
stock and given two coats of light grey 
enamel. (Fig. 8) 

The completed job has been praised 
by both municipal and Underwriter in- 
spectors and it has received consider- 
able local attention as an example of 
intelligent modernization. Planned in 
detail by Les Gower of Lightning, and 
precision-installed, the installation has 
converted an out-dated, inadequate and 
potentially hazardous wiring system 
into an attractive Code-conforming in- 
stallation with capacity for expansion. 

End 


closure 


E CONTROL 


booth, 2) 


controlled in 
through switches on the same pane! 
equipped with tell-tale pilot lights, or 
(3) operated simultaneously through 
a single master switch. With the main 
lighting panel located in a constantly 
manned information booth, illumina 
regulated in accordance 


groups 


tion can be 
with cue sheets or inter-studio phone 
calls with minimum effort or time de 
lay. Hall, signature and marquee lights 
can also be controlled through a time 
clock which activates a motor-driven 
contactor, energizing relays in differ 
ent parts of the studio building to open 
or close lighting circuit switches. 
The new remote-control installation 
replaces a conventional system which 
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REMOTE CONTROL SELECTORS, operating at 24- 
volts, are connected by C.B.S. Chief Electrician Morris 
Goldin. Steel barrier, dividing cabinet vertically, con- 
tains relay units; segregates low voltage wiring from 


120-volt circuiting 


19 LIGHTING CIRCUITS may be controlled individu- 
ally by using rotating selector switch on information 
booth panel. Lights may also be controlled in groups 
by flicking switches linked with tell-tale pilot lights, 


or by pushing the master switch. 





RS OPESENT® OPM 
a. + ay 


MOTOR-DRIVEN CONTACTOR is controlled either by manual selection on the part of the information-booth 


attendant or by a time clock. Contactor energizes relays in different parts of the studio building, activating the 
lighting circuits in the lobby, halls, marquee, signs, etc 


sonsisted of three split-bus plug-fuse 
lighting panels. Each split-bus sec- 
tion was originally operated by a con- 
tactor, remotely controlled by key- 
inserted toggle switches located in the 
public areas of the studio. While this 
theoretically convenient, 
t had a practical limitation due to the 


method was 


fact that only authorized persons pos- 
sessed keys for the toggle switches, 
ind these people frequently were other- 
wise occupied or could not be located 
by phone when lighting changes were 
lesired. As a result, lights were fre 
juently left burning when not required 
\nother factor resulting in wasted cur- 
lack of 


selectivity, and entire 


rent was the single-circuit 


sections often 
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had to be leit energized to provide 
illumination for small local areas. 

Not only was the loss of current 
great, but the cost of re-lamping was 
far higher than economically justified. 
In fact, after the new control system 
was fully in operation, lamp replace- 
ment decreased 40%. 

\n indication of the compactness of 
the installation can be obtained by con- 
sidering that the new panel, complete 
with low-voltage ccntrol relays, mo- 
torized 120-volt circuit 
is now installed in one of the 
cabinets 


selectors and 
switches, 
three formerly required to 
house the plug-fuse split-bus equip- 
ment. High and low voltage is segre- 


gated in this cabinet by means of a 


vertical steel barrier, punched to per- 
mit the insertion of the required relays 
but otherwise solid. 

When the time clock calls for the ac- 
tivation of several circuits at the same 
instant, in reality the operation is 
progressive rather than simultaneous, 
with the motorized selector rotating to 
the various circuit contacts in rapid 
succession. This method eliminated 
load surges on the line, minimizes the 
size of the required wire and conduit, 
and permits smaller contactors. 

Convenience, dependability, 
densed space requirements, lower oper- 


con- 


ational costs and low-voltage safety 
are all important advantages derived 
from this C.B.S. installation. 
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DOME LIGHTS well inside fences form a moat of protective light around Philadelphia Gas Works plant 


Shadows within plant 


jyrounds provide concealment for guards. A total of 26,500 feet of fenced property line is so protected 


Light Protects Large Gas Plant 


Dome and floodlights provide protective ring of light along 
five miles of fence around Philadelphia Gas Works plant. 


NDER the 


spurred on by the Korean conflict, 


* impetus of the cold war, 


defense plants by the hundreds are 
eeking means and taking measures to 
protect personnel and vital equipment 
trom saboteurs. Among the most ef 
fective overall plant protection systems 
yet put into service is that instituted 
ry the Philadelphia Gas Works Co. 
The backbone of 


tection system 


this or any pro- 


Under 


Simpson, 


is trained men 
the 


supervision of ( G 


production manager, the guard force at 
the Philadelphia Gas Works plant was 


increased, and the men were trained 


in the Police College. Tighter fences 


were constructed, and an inter-com 


system for the guards was installed 


to permit instant alerts at any point 


in the defense ring. Then, to insure 
the operation of the protection staff, 
the panoply was completed by the in- 


stallation of one of the most complete 


8 ELECTRICAL 


protective lighting systems in use. 
The basic principle of this protec- 
tive lighting system, designed by T. F. 
Clark, construction engineer for PGW, 
and Wm. N. Harrison, Philadelphia 
Electric Company lighting engineer, 
is: surround the property with a tight 
ring of light. This wide band of light 
intimidates intruders 
The light is di- 
Its glare blinds 


any would-be 


who must cross it 


rected at the fences 
approachers while shadows near the 
buildings protect the waiting guards. 

The outer ring of lights consists of 
500-watt island dome units 
mounted on 40-foot poles. These reflec- 
tors have a distribution curve slightly 
flatter (wider spread) than standard 
RLM porcelain 
The wood poles are spaced at 80-foot 
intervals along all outside fencing. Ex- 
cept close to the 
fence interfere, the standards are lo- 


type 


enameled reflectors. 


where structures 


cated 40 inside the fence. All 
lamp outlets operate at 110 volts, are 
connected in parallel, and are fed by a 
standard 220-volt 


system. 


leet 


three-wire aerial 
Because the lines are 40 feet 
from the fence and 4() feet above the 
ground they are safe from tampering 
These units form a 100-foot strip of 
light ranging from 1.0 to 1.5 ft-c 
Supplementing this outer ring are 
1000-watt type 
Alzak floodlights mounted from 60 to 
275 feet in the air on holder platiorms. 
These units were located where they 
are easily 


narrow beam closed 


maintenance, 
but care was taken to install the units 
at least half as high as the distance to 
the fences at which they are aimed. 
This insures good light distribution. 
Vaporproof wiring is used on or near 
all holders. Explosion-proof wiring, 
far more costly, was not considered 
necessary by the Underwriters. 


reached for 
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NIGHT VIEW OF PROPERTY from top of large gas holder shows public street bisecting property bordered by light standards, and 
entrances especially well lighted for inspection of trucks and personnel. 


By William C. Hoch, 


Registered Engineer 
Philadelphia Electric Co. 
Philadelphia, Pa 


Switching is controlled at central 
guard points with 110-volt switches 

This system of lighting is safe from 
vandals and easily serviced, since all 
equipment is located well within the 
property boundaries. Large floods 
are cleaned and relamped from holder 
platforms while a crew on a street 
lighting truck maintains border lights. 

To protect the plant, 268 500-watt 
dome lights and 88 1000-watt flood- 
lights totalling 222 kw, are in use. 
This protects 26,500 feet of cyclone 
fence, a load of 8.5 watts per running 
foot of property line. 

But the big statistics are the scores 
of employees protected, the hundreds 
of defense plants in the Philadelphia 
area assured an uninterrupted supply 
of fuel, the millions of cubic feet of 
gas kept safe against trained sabotage 


—because of the men backed up by GLARING LIGHT from 1000-watt floodlights installed on gas holders 


: (at locations up to 275 feet above ground) is beamed at distant 
light. fences, enabling guards to maintain constant watch of entire property. 
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FIG. 1. Saturable reactor and its physical analogy 


Magnetic-Amplifier Controls 


How magnetic amplifiers provide high amplification for fingertip con- 





trol and regulation of large blocks of power in today’s complex indus- 


trial processes and electrical drive systems. 


By H. C. Coleman, Manager, industry Engineering Department, Westinghouse Electric Corp., East Pittsburgh, Po. 


PROMISING newcomer to the 
field of industrial control is the 
magnetic amplifier. It is a static 

device using saturable reactors either 
ilone or in combination with other 
circuit elements. This device provides 
high amplification of voltage and 
power, affording sensitive control of 
large blocks of power in modern drive 
systems and industrial processes. Al- 
though its cireuitry is relatively simple, 
this magnetic device is rugged and 
highly reliable, requiring a minimum 
ot maintenance 


Operation 


The basic principle of operation of 
the magnetic amplifier is not new. 
Saturable reactors have been used for 
many years as control devices in such 
applications as theater light dimmers 
and crane control. A simple saturable 
reactor is nothing more than a device 
with two separate windings on a com 
mon iron core, much like the ordinary 
transformer. Unlike the transformer 
however, a saturable reactor has only 
one alternating-current winding. The 


80 ELECTRICAL 


second winding is excited by direct- 
current. 

In this simple case, Fig. 1, the single 
ac winding is connected in series with 
a suitable ac power source and the 
load. By proper excitation of the dc 
winding, the reactor can be made to 
act much the same as an ordinary flow- 
regulating valve in a water pipe. De- 
pending upon the degree of magnetic 
saturation of the iron as established by 
the magnitude of excitation in the dc 
winding, power from the ac source can 
be allowed to flow freely to the load 
or can be restricted, as the flow of 
water is controlled by the position of 
the valve. Maximum power appears 
in the load when the iron in the reactor 
is fully saturated; minimum power 
when it is unsaturated. Since a small 
amount of de control power can control 
a large amount of load power, amplifi- 
cation is obtained. 

The modern magnetic amplifier, 
however, is not so simple. In addition 
to saturable reactors, dry type rectifiers 
ind resistors are also used. Moreover, 
ulditional de windings on the iron 
core and new circuit arrangements pro- 
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duce in the amplifier the conditions 
for self-saturation. This development, 
in which the load current aids in 
saturating the iron core, has greatly 
increased the amplification factor of 
the amplifier. 

Consider the use of two saturable 
reactors with their single ac windings 
connected in parallel, and the com- 
bination arranged in series with the 
ac supply and the load. The action 
would be the same as in the case of 
the simple reactor above. However, 
if a dry type rectifier is properly con- 
nected in series with each ac winding, 
Fig. 2, the ac current flowing in the 
load flows alternately through one re- 
actor winding and then the other. The 
current in each winding is thereby 
made unidirectional at all times, pul- 
sating with every other half-cycle of 
the ac supply. It is direct current and 
tends to saturate the iron just as surely 
as does the direct current in the dc 
control winding. 

With self-saturation, a particular 
degree of saturation can be attained 
with a greatly reduced power require- 
ment in the de control winding. The 
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bulk of the power required for satura- 
tion is supplied by the unidirectional 
current in the ac windings. The re- 
sult, of course, is a much higher am- 
plification—ratio of power output to 
power input to the control winding. 

The action of self-saturation can be 
compared to a modified regulating 
valve in a water line, with the valve 
position adjusted by a water wheel tur- 
bine. The power required to adjust 
the valve need not be supplied wholly 
from an external source. Instead, 
power from the water pipe itself does 
the bulk of the work (self-saturation). 
The external power (dc excitation) 
need only be sufficient to aim the tur- 
bine nozzle in the proper direction to 
establish correct valve position. 

Concurrent with the development of 
this new circuitry and a growing un- 
derstanding of self-saturating phe- 
nomena, great strides have been made 
in the development of improved core 
materials and dry type rectifiers. With- 
out the special magnetic irons available 
today, and rectifiers with extremely 
low reverse currents, the high ampli- 
fications now being realized would be 
impossible. The ready access to high 
gains made possible by the use of self- 
saturating principles, and better recti- 
fiers and core materials, has opened 
up the whole field of automatic regu- 
lated systems and controls to this new 
device. 


Characteristics 


To rate a nod of approval from the 
industrial man, an amplifier for indus- 
trial control, like any other electrical 
component, must pass inspection on 
several major counts. It must be as 
simple as possible and easily under- 
stood by the industrial technicians who 
will work with it. It must be rugged 
and reliable, capable of giving fool- 
proof service over long periods of 
time. In addition, its maintenance re- 
quirements must be the barest mini- 
mum. And it must perform its 
functions from the day it is installed 
without long and tedious adjustments 
by the factory experts. 

The magnetic amplifier rates high 
on all of these points. It has no bear- 
ings, commutators, brushes, electronic 
tubes or moving parts, and therefore 
requires practically no attention. The 
few simple adjustments made at the 
time oi installation are permanent. By 
virtue of the high gains endowed by 
self-saturation and the ease of stability 
adjustment, the magnetic amplifier is 
a highly sensitive device, with a high 
speed of response. It is stable and only 
slightly affected by external disturb- 
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FIG. 2. Self-saturating reactor and its simple analogy. 
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FIG. 3. Voltage regulation of the output of the de generator is obtained from this 
magnetic amplifier regulator using self-saturating reactors, full wave rectifier for 
generator excitation, and a voltage adjusting rheostat. 


ances. Operative at the flip of a switch, 
the device requires no warm-up time. 


Applications 


Potential applications of the mag- 
netic amplifier exist at almost every 
turn in the maze of industrial drive 
systems and special controls. Its par- 
ticular adaptation is in the field of 
automatic regulation as a static con- 
trol for rotating equipment, Fig. 3. It 
is being used to regulate such quan- 
tities as speed, voltage, web tension, 
power, frequency and position. A few 
typical applications follow. 

Log carriage drive control, Fig. 4. 
—A log carriage is a vehicle peculiar 
to the lumber industry and is used to 
transport the log back and forth past 
the saw as the log is reduced to lum- 
ber. The electric motor driving the 
carriage is stationary. Towing cables 


are attached to each end of the car- 
riage, passed over idler sheaves and 
then wound on a cable drum mounted 
on the motor drive shaft. To obtain 
maximum production, quick reversal 
is necessary. 

A dec adjustable voltage drive is 
ideally suited to such a task. It is 
equipped with a brain to obtain the 
shortest reversal time by forcing the 
drive equipment to its maximum ca- 
pacity and yet not exceeding its elec- 
trical, thermal or mechanical limits. 
This brain is a magnetic amplifier that 
causes the drive to respond to the 
sawyer’s master switch signal so long 
as the resulting motor current is within 
safe limits. Signals calling for greater 
current are automatically modified by 
the amplifier to limit current to the 
safe value. 

As shown in the schematic for Fig. 
4, power for the carriage drive motor 
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FIG. 4. Log carriage drive (left) is controlled by combination of Rototrol and magnetic amplifier. Sawyer’s master switch 
modified generator excitation current, changing operating speed of the carriage motor. Current feedback holds motor 
current to a preset maximum during acceleration or deceleration. Control assembly at right 


























FIG. 5. Paper mill drive (left) is controlled by magnetic amplifier with one ac and three control windings on each reactor. 
One is excited in proportion to motor armature current by voltage drop across A; the second, by voltage drop across 


potentiometer C; and the third, by motor field current. Control assembly at right 


is supplied from a de generator, with voltage will be that required to cause 


excitation controlled by a combination a balance in the counter effects of the 
of Rototrol and magnetic amplifier. A Rototrol pattern and voltage feedback 
change in position of the sawyer’s mas- __ fields. Motor curreut is held to a preset 
ter switch modifies the current in the maximum during acceleration or decel- 
forward or reverse pattern field of eration by the current feedback circuit 
the Rototrol, altering the generator ex- to the magnetic amplifier 

citation and thus its voltage to give a Paper mill drive control, Fig. 5.— 


new motor speed. The new generator The process of making paper from pulp 


is continuous and requires a_block- 
long machine. As the finished sheet 
emerges from this machine at constant 
linear speed, it is wound into a roll, 
driven at its center. As the diameter 
of the roll builds up, therefore, the 
speed of the driving motor must slow 
down proportionately to maintain the 
desired constant tension in the sheet. 
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FIG. 6. Tandem cold mill drive (left) uses a control Magamp and power Magamp to control the excitation of the 


upplying generator 


ugh the Magamps t 


Otherwise, the tension would soon in 
rease to the rupture point. 
To obtain tension, the 


power input to the motor is held con- 


constant 
stant by fixing the applied voltage and 
regulating the motor current to a con 
stant The n 
this 
current signal from 
ture is 


value. agnetic amplifier 


job. A 


arma- 


has taken over 


regulating 
the motor 


matched against a reference 
signal. Any difference is amplified, and 
the motor field current is adjusted by 
the magnetic amplifier to hold the 
irmature current constant. 

Although 
‘ritical in this application, continuity 


The ability of 


time of response 1s 


not 


of service is the mag- 


netic amplifier to provide reliable con- 


trol on a 24-hour-a-day, seven-days-a- 


week basis is the key to its application 
advantage here. 

The schematic diagram for Fig. 5 
shows the details of the amplifier cir 
cuits. In addition to the ac windings 
on each of the two reactors, there are 
three control windings. One is excited 
in proportion to motor armature cur 
rent by the voltage drop across resistor 
A. The second is excited in the oppo 
site sense by a portion of the voltage 
across the adjustable potentiometer C 
and serves as the reference to which 
the current signal is matched. The 


the bus. Control assembly at 


third is the feedback winding and is 
excited by the regulator output current 
which flows in the motor field circuit. 
Resistor B serves to adjust for mini 
mum field excitation or maximum mo 
tor operating speed. As a result, for 
a given setting of C, the reel motor 
current will be held at a proportionate 
value regardless of reel diameter 
Tandem cold mill drive regulation, 
Fig. 6.—In the steel industry, one of 
the most critical applications is the 
regulating equipment used on tandem 
cold reduction mills. Modern drives in 
clude individual de generators for each 
stand motor. A magnetic amplifier 
voltage regulator for this service has 
been developed and rigorously tested 
with full sized rotating equipment 
The amplifier controls the excitation 
of a 3600 kw generator supplying 
power to a 4000 hp motor. An overall 
performance test was made under sim- 
ulated operating conditions. The speed 
of response was one-tenth of a second 
for complete correction of a simulated 
load change. Both 60 cycle and 400- 
cycle amplifiers were built to test their 
relative performances. For this criti- 
cal application, the 400-cycle system 
with its smaller cores and better re- 
sponse time is being adopted. For 
applications requiring less sensitivity, 


right 


power- 


Any voltage difference between the generator and the reference bus modifies generator excitation 
match generator to 


the 60 cycle system is satisfactory 
Both reliability and response time are 
equally important, and both needs are 
well filled with this device. 

In the schematic for Fig. 6, the ex- 
citation for the power-supplying gen- 
erator is controlled by two stages of 
magnetic amplifiers—a control Mag- 
amp and a power Magamp. The volt- 
age of this generator is compared with 
the voltage of the reference bus. Any 
difference between these voltages ap- 
pears as an error voltage which is am- 
plified in the control and power 
Magamps and modifies the generator 
excitation to keep the generator volt- 
age matched to the reference voltage. 
This error signal is further modified 
by a signal from the IR drop com- 
pensating Magamp to increase gen- 
erator voltage in proportion to motor 
load current, maintaining constant 
motor speed under conditions of 
changing loads. 

These are only a few of the many 
industrial applications of the magnetic 
amplifier. In the future, the magnetic 
amplifier is bound to find an increas- 
ingly more important place as a proc- 
ess and drive control element. And its 
growing popularity can be traced to 
one factor—its excellence in perform- 
ing its assigned control tasks. 
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The new duPont office building in 
suburban Wilmington indicates the 
trend of the future. A low H-shaped 
structure, it has an industrial-type 
electrical distribution system with 
277-volt lighting circuits. 


By C. C. Saunders 


Principal Electrical Engineer 
E. 1. duPont de Neumours & Co. 


Wilmington, Delaware 


FIG. 1—Main substation one-line diagram showing dual 34.4 
kv service; 4.36 kv switchgear and provisions for additional 


future capacity. 


Electrical Design for the 


HEN the duPont Company re- 
quired additional office space at 


its Wilmington, 
quarters, its 


Delaware head- 
engineering staff con- 
ducted comprehensive studies to de- 
termine the best 

Construction in the 


action, 
downtown area 
was ruled out because of limitation on 
ultimate growth in addition to an 
acute traffic and parking problem. 
So the newest group of duPont office 
buildings will be built on an 800 acre 
site some 13 miles out of Wilmington. 
Included in the original project is a 
main office building, main substation, 
garage, fire pump house, water storage 
tank and cooling tower; also a supply 
pump house and a filter plant on a 
stream about 5800 feet from the office 
structure. Building design is com- 
pleted and construction is under way. 


plan of 


From a Conference Paper presented at the 
A.1.E.E. Summer General Meeting in Minne- 
cpolis, Minn. 


The main building is H-shaped with 
three wings. Wing 1 (front) has three 
floors and is about 422 ft. by 83 ft. 
Wing 2 (connecting) also has three 
floors and is about 238 ft. by 37 ft. 
Wing 3 (rear) has the same dimen- 
sions as the front wing but has four 
floors because of ground elevation. 
Total floor space available for office 
use is over 20,000 square feet. A cafe- 
teria adjoins the main building at 
ground level at the left end. The entire 
building will be air conditioned. 

Keynote of the design was simplicity 
for lowest cost commensurate with 
modern office requirements. This same 
philosophy was followed in the elec- 
trical design. 

With the building site in a rural 
area, it was economical to keep the 
building low in height and spread over 
a large area. Hence, the electrical dis- 
tribution is patterned after an indus- 
trial plant system. 


Initial power demand will approxi- 
mate 3400 kw and will be supplied from 
the Delaware Power & Light Com- 
pany system at 34.4 kv, 3-phase, 60 
cycles. Although an existing 34.4 kv 
line is adjacent to the site, the serv- 
ice record indicated that better service 
could be attained by building a new 
34.4 kv line to the Newark substation 
some three miles distant with an emer- 
gency tie to the present circuit. 

The Utility’s policy dictated that the 
main substation (Fig. 1) should be 
owned by duPont. Economic evalu- 
ations indicated that this was also de- 
sirable from our standpoint. 

The two incoming circuits are of 
open type overhead construction on 
wood poles using flat spacing. Con- 
ductors are No. 1/0 bare aluminum. 

Service will normally be taken from 
the Newark feeder. In an emergency, 
duPont operating personnel will be 
permitted to switch to the emergency 
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FIG. 2—Primary selector type distribution system at 4160 
volts to unit substations throughout the building. Single-line 
diagram shows normal and emergency feeders. 


FIG. 3—Bus duct riser diagram is typical of that at each tier 
of electric closets in the building. Fluorescent lighting panels 
are fed direct from riser; 120-volt panels through transformer 


Suburban Office Building 


feeder. Key interlocks have been pro- 
vided to prevent accidental paralleling 
of the lines, although provision has 
been made for the Utility personnel to 
parallel the lines if they so desire. 

To prevent opening of the primary 
switches under load conditions, inter- 
locking has been provided between the 
primary switches and the secondary 
main breaker. The secondary switch- 
gear is of the outdoor, metalclad type, 
throat-connected to the transformer. 
Provision has been made for a future 
bank and secondary switchgear with a 
bus tie between them. 

The transformer is a 5000 kva, 
34.4/4.36-kv, 3-phase, 55° rise unit 
with load ratio control operated from 
an automatic voltage regulator. This 
was considered necessary because the 
calculated voltage regulation of the 
34.4 kv supply was beyond that ac- 
ceptable, in view of the installation of 
a large amount of photographic repro- 


duction equipment and an X-ray ma- 
chine in the building. 


Distribution System 


Based on future load conditions (as 
the site is developed), distances in- 
volved, and size of motors now being 
installed, the economical distribution 
voltage to unit substations was found 
to be 4160 volts. 

The distribution system, shown in 
simplified form in Fig. 2, is of the 
primary selector type. Each feeder 
consists of three 500MCM aluminum, 
5 kv, oil base insulated, neoprene jack- 
eted cables installed in an underground 
duct system. The one exception is the 
feeder to the water supply pumping 
station and treatment plant. This is 
a single No. 6, 3-conductor, pre-assem- 
bled oil base insulated, neoprene jack- 
eted, aerial cable. 

Equipment utilization voltages were 
selected on the basis of greatest econ- 


omy, except where safety or some spe- 
cial situation required a departure from 
the most economical voltage. Air con- 
ditioning refrigeration machines, re- 
quiring two 600 hp motors, are sup- 
plied directly from the 4160 volt 
system. Motors for equipment such as 
pumps, fans, etc., are supplied at 480 
volts, 

In the main building, high voltage 
fluorescent lighting is used. This per- 
mits combination power and lighting 
loads on a 480/277 volt system. 


Secondary Substations 


All secondary substations, except 
one, are of the unit substation type. 
Those supplying the main building are 
double-ended; others are single-ended. 
Primary selector switches are inter- 
locked with the secondary breaker as 
noted before. While not shown on the 
diagram (Fig. 2), each bank is pro- 
tected by power fuses. 
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Of most interest are the substations 
supplying the main building with 480/ 
277-valt power. Secondary feeders 
consisting of 4-conductor, 750MCM 
aluminum cable connect the unit sub- 
station with 400-ampere, 480/277 volt, 
3-phase, 4-wire, plug-in type bus duct 
risers (Fig. 3). In electric closets at 
each floor level, are distribution cab- 
inets fed by the bus duct risers. These 
volt lighting circuits within 
Motors for escalators, fans, 
connected to 480-volt service 
taken directly from the duct risers, 


Iso located in 


supply 277 
the area. 
etc., are 


the electric closets 








are small dry type transformers that 
provide 208/120 volt circuits to re- 
ceptacles for office machines, clocks, 
and miscellaneous incandescent and 
signal lights. 


Planned Lighting 


Buildings under construction will be 
occupied by the Company’s central en- 
gineering department and the lighting 
system was designed for this type of 
There two general 


occupancy. are 


classifications of offices—the single oc- 
private, and larger general 


cupancy 
office space and drafting area. 

\ composite floor plan (Fig. 4) in- 
licates private offices and conference 
rooms along the south wall of Wing 3, 
vith the remainder of the floor area 
leit free for drafting tables. Actually, 
will be formed 


semi-private offices 


FIG. 4—Composite floor plan ot the H-shaped office 
building showing electric closet locations and flex: 
bility of office layout 
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along the north 
functional desk units 
entire area can be converted to semi 
private offices in this manner. 

Since the partition is only about 6 
feet high, lighting installed for draft 
suitable for these 
units. This permits great flexibility in 
that the balance between office 
drafting be varied at 
with no change in the lighting layout. 

The lighting 
on the basis of 35 footcandles for sin 


wall by the use of 


If necessary the 


ing areas is also 


and 


space can will 


system was designed 


gle occupancy offices and conference 


rooms, and 8&0 footcandles for the 
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drafting and. general office areas. 
These are the maintained or in-service 
values. Lighting load density is about 
3.75 watts per square foot. 

Lighting for all offices and drafting 
areas is of the fluorescent troffer type. 
Minimum cost was achieved by a co- 
ordinated design of the lighting system 
and the acoustical pan-type ceiling in 
which snap bars on the lighting fix- 
tures support the ceiling pans. 

Each fixture has two 40-watt general 
line fluorescent lamps and a lucite lens 
in hinge door assembly. The lens pat- 
tern is of truncated pyramid shape 
which produces a medium spread dis- 
tribution with low surface brightness. 
Fixtures are so designed that a third 
tube may be installed if the future 
trend is to higher illumination levels. 

Sefore the lighting design was 
frozen, a test installation was made in 
one of our drafting rooms, and in an 
exact replica of a single occupancy 
office. This provided the opportunity 
to observe, under actual working con- 
ditions, the distribution and intensity 
of light and its effect on various wall 
colors. 


277-Volt Circuits 


As flourescent lighting coustitutes 
the major portion of the electric load, 
an opportunity was recognized for sav- 
ings in material and cost by using 
high voltage. Therefore the 480/277 
volt system was adopted. 


The 277 volts are applied to the 
lighting fixtures through relays. The 
operating coils of the relays are for 
24-volt service which is supplied from 


dry type transformers. The relay is 
of the two-coil type; energizing one 
coil closes the relay, energizing the 
second coil opens the relay. Local 
switches are single-pole, double-throw, 
monetary-contact, normally-open. The 
circuit can be controlled from any 
number of locations by wiring addi- 
tional pushbutton switches in parallel. 
This also permits controlling several 
circuits from one central location by 
means of a master switch such as 
shown on the diagram 

In this installation the 480/277 volt 
distribution cabinets are located in the 
electric closets, and the lighting branch 
circuits are taken directly from these 
cabinets. They are run in the Q-floor- 
ing to the relays and lighting fixtures. 
The 24-volt control wiring is run ex- 
posed over the metal pan ceiling. Re- 
lays are installed in boxes, near the 
columns and above the metal pan ceil- 


ing. 

















FIG. 5—High voltage lighting diagram showing 480/277-volt circuits and 24-volt 


relay control system for fluorescent units. 


In general, a local switch controls 
the lighting within a bay, and a mas- 
ter switch controls the lighting in up 
to six bays from a central location. 

Evaluations of alternate designs 
showed that the use of Q-flooring 
would result in the greatest overall 
economy when the number of race- 
ways needed for electrical circuits was 
considered. The use of Q-flooring 
made it possible to allot certain cells 
to different services such as 277-volt 
lighting, 120-volt receptacle circuits, 
telephone and signal circuits. 


Other Features 


In the main building traffic between 
floors is handled by escalators instead 
of passenger elevators. Two complete 
sets of escalators are installed in the 
connecting wing. They are driven by 
10 hp, 2-speed motors which permit 
operation at either 90 or 120 ft. per 
minute. 

Roadways and parking areas are 
lighted by luminaires mounted on 
standards and supplied by two con 
stant-current, 6.6 amp series circuits. 
Roadway lights are on an all-night 
circuit controlled by a time clock and 
a photo-electric control set to turn the 
circuit on when the light intensity falls 


to a predetermined value. The parking 
area circuit is on a single on-and-off 
control. 

Wiring for the two circuits is No. 8 
single-conductor, trench-lay type cable 
buried a minimum of 2-feet below 
grade except under parking areas, 
where it is pulled into fiber ducts. 

Snow melting facilities have been 
provided for the front entrance plat- 
form. This consists of 56-800 watt, 
220-volt soil heating cables installed 
in 4 inch conduits buried in the con- 
crete. They are supplied from a 50- 
kva, 3-phase transformer at 208 volts 
and are controlled from an outdoor 
thermostat when the circuit is ener- 
gized from a master-switch. 

This discussion indicates some of 
the philosophy we used in designing 
into this project such electrical fea- 
tures as: 

1. A reliable distribution system. 

2. Good voltage regulation. 

3. Provision for supplying voltages 
that might be required, not only 
for today but in the future. 

4. Good lighting conditions. 

5. Provision for future expansion. 
We have tried to achieve these aims 
at low cost and with the minimum use 
of critical materials. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . . . SEPTEMBER, 1952 














A 5 HP DYNAMOMETER constructed as 


in this 
erator and arms resting on scale platform 








mod 


Paap nae 


I DWNOONIIIIN 


2225 
eu 

















outlined 


discussion. Note beaded leads to cradled gen- 


FIG. 1—Cross-section view of a 5 hp, 


1450/3600 rpm dynamometer 


Follow these instructions and...... 


You Gan 


Build An 


Electromagnetic Dynamometer 


By John B. Meyer, Research Laboratory Norwood Works, Allis-Chalmers Mfg. Co., Norwood, Ohio 


dynamometer is an important piece 
of test equipment in every electric 
motor repair shop. With a little 
electromagnetic 
dynamometer can be built by the aver- 
ve shop 


time and effort, an 
in any horsepower rating 
ata reasonable cost 
fore getting into construction de- 
little of the 


of dynamometer design 


consider a 
operation. Many electromagnetic 


dynamometers are direct current 
machines designed primarily to act as 
in absorption generator ; and also have 
a rating of about two-thirds the gen 
erator The 

volving member or armature is coupled 
to the test while the 


yoke, instead of being rigidly fastened 


lor use as a motor Te- 


machine under 
to a bed plate or floor as in conven- 


tional machines, is supported by 
The rotatable 
which bears 


When 


separate ball bear ings 
yoke 


against 


has a lever arm 


a weighing scale the 
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shunt field is separately excited and 
the line contactor is closed, a current 
flows through the armature and re- 
sistor load circuit, thereby causing a 
tangential electromagnetic force to be 
exerted on the yoke. This tends to set 
it in rotation. This torque is weighed 
by a scale; its magnitude being the 
pounds registered on the scale multi- 
plied by the length of the lever arm 

The total torque exerted between the 
armature and yoke of the dynamom- 
eter always includes that due to the 
regular armature and field 
flux along with the inner bearing and 
brush friction. However, trunnion 
bearing friction, lead cable friction and 
some windage are sources of 


currents 


error 
which may be taken care of by proper 
calibration as explained later 

The dynamometer may be used to 
test the horsepower input or output 
of anything that revolves, within the 
capabilities of the machine with respect 


to horsepower and speed. When a 
prime being tested, the 
dynamometer is made to generate cur- 
rent which is dissipated into resistors 
or pumped back into the line as usable 
power. When the dynamometer is used 
as a prime mover itself to drive a 
generator, pump or other device using 
mechanical energy, the machine is 
driven from a source of de power using 
the shunt field for speed control. 


mover is 


Construction Details 


lhe following outline is based on a 
machine which has a rating of 5 hp 
as a generator, 3 hp as a motor, 1200- 
3600 rpm by shunt field control, 250 
volts de. Although dimensions will 
change with size of machine, construc- 
tion principles will remain fixed re- 
gardless of size. 

First obtain a solid steel bed plate 
one inch thick and planed smooth on 
the top side. Secure a new or used 
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direct current, shunt-wound generator 
of the desired horsepower and speed 
rating. If new, it is possible that the 
manufacturer might temporarily alter 
his original wooden pattern of the end 
bells or bearing brackets to accom- 
modate the extra ball bearing needed 
in each end. If this is impossible, add 
an extra cartridge by rabbet fits to 
each housing or end bell. 

Fabricate pedestals from steel plates, 
squares and rounds to house the ball 
bearings that support the yoke. These 
bearings on the outside race ride in 
the pedestals while the inner race is 
pressed on a turn made on the housing 
or end bell on each end of the machine. 
These are the trunnion bearings which 
support the yoke and revolve very 
little but must be precision, self-align- 
ing bali bearings of the highest quality. 
This is a very important item. The 
inner bearing should also be a ball 
bearing but can be a common con- 
ventional bearing. 

Two arms, of sheet or bar steel, are 
welded to the yoke to strike the scale 
selected for the particular machine be- 
ing designed. These arms, one on each 
side of yoke on the horizontal center 
line, should be placed as near center 
between bearings as possible and yet 
strike the scale platform. The length 
of the arm must be calculated from 
the exact center of the shaft to the 
knife edge at the tip. This length is 
derived from the formula: 

Length of arm in feet= 5250 
The constant is made so that an in- 
tegral multiplier such as 3000, 4000, 
5000, 6000 is obtained for future con- 
venience although the arm itself may 
be a figure such as .875 feet. This 
length is critical and must be measured 
in thousandths of an inch. 

Assemble the yoke and pedestals on 


the base. Then determine on what side 
and how much it is out of balance, 
statically. If everything is carefully 
lined up a very small amount of un- 
balance should be present and is very 
readily detected by the frame revolv- 
ing. As a permament means of balance, 
weld or fasten a stud to the frame or 
yoke so that a disc with internal 
threads can be moved in towards or 
out from the armature. When final 
balance is achieved, lock this in place 
by a standard nut backed up to the 
balancing disc. 

For electrical connections, both the 
shunt field and armature leads should 
be extremely flexible. 

The lightest possible very fine 
standard wire for the known values 
of required current should be used. 
The use of beads strung over these 
wires gives a very flexible form of 
insulation. Bring these leads out of 
the bottom of the yoke or housings at 
one end or the other so that the sta- 
tionary terminal connection may be 
mounted on the bearing pedestal. It is 
important that these leads do not touch, 
rub, or drag on anything, except at 
each end of the lead where they are 
connected. All produced torque must 
be channeled to the scale. Keep every- 
thing symmetrical so that large un- 
balances will not have to be corrected 
for in the yoke. 

Various systems of ventilation are 
used depending usually on the size of 
the machine. Very small machines are 
designed for no cooling except open- 
ings in the end bells. Medium to small 
sizes sometimes have two small blow- 
ers, mounted opposite each other for 
balance, which force air from one end 
to the opposite end. Large (60 hp 
and over) units usually have a fan 
mounted on the armature as in con- 
ventional designs. The larger the 


rating of the machine, the more these 
fine points can be relaxed. The con- 
verse of this is also true. 
Dynamometer couplings should be 
of the flexible friction-free type. Some 
types of flexible couplings will not do 
for this application if any degree of 
accuracy is to be had. A coupling can 
be made very readily from automobile 
universal joints, which are needle bear- 
ing supported in all directions. Thus, 
the two machines can be out of align- 
ment in two planes and yet not cause 
the coupling to produce a relatively 
big loss. The two universal joints 
should be about six inches apart and 
connected to each other by a short 
shaft. This assembly should be en- 
cased by a smooth tube-like shield to 
reduce windage loss. The whole unit 
should be kept to a minimum diameter. 


Dynamometer Control Circuit 


The control circuit 
simple arrangements of resistors and 
switches or an elaborate panel com- 
signal lights, interlocks, 
magnetic contactors all mounted on a 
dead front steel panel. Both will work. 
The simple arrangement requires ex- 
treme alertness and knowledge of the 
controls; the other is 
with a totally inexperienced operator. 
Fig. 2 shows a more or less elementary 
arrangement. 


can be very 


plete with 


foolproof even 


To reverse direction of rotation, the 
shunt field of dynamometer is re- 
versed by means of a double-pole, 
double-throw, off-center switch. In 
this circuit a main rheostat is inserted 
across the line so that almost zero 
voltage on field can be obtained. A 
vernier rheostat is placed in series 
with the main rheostat and the shunt 
field for fine adjustments of load and 
speed. 

The armature circuit consists of a 





Vermer 
rheostot 





Main rheostot 


field 
reversing 


poe 








Line contactor a 
6 


~ 
Resistor for motor starting 
and for generator loading 





3600 Rom 
a 

§ 2 5300-44 
20 10 100}-3200-+ 
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250 volt de bus 
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FIG. 2—Diagram of a simplified control circuit for a dyna- 


mometer 
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3500 rpm motor. 


FIG. 3—Performance curves derived from tests on a 3 hp, 
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FIG. 4—Dynamometer tests permit 


investigation of phe- 
nomena such as shown by these speed-torque curves on 


special 5 hp 1750 rpm. and 3 hp 1150 rpm. motors 


heavy resistor capable of absorbing 
the total kilowatt output of the ma- 
chine. This resistor, as shown in the 
control circuit diagram, is used both as 
when operating as a 
and as a starting resistor 
when motoring. Note how the a: 
rangement of the “line” and 
contactors accomplish this. Protection 
can be magnetic circuit breakers o1 
fuses but no protection should be used 
in the field circuit. An ammeter, ii 
used, should be about double the ca 


load resistor 


generator 


“load” 


pacity of dynamometer nameplate cur 
rent rating and the center zero type 
This eliminates reversing the am 
meter when unit is used as a motor or 
The switchboard can be 
nade of steel, marble, wood, or any of 
the phenolics. Each presents its own 
problems, depending on the material 


elected 


cenerator. 


Calibration for Testing Motors 


Che values of torque or pounds ob 
tained from the dynamometer should be 
corrected for coupling losses and in- 
herent errors in the dynamometer. The 

mount of correction for this error is: 

AF = K (W, — We)/RPM..(1) 

AF = Pounds to be added to or 
substracted from dynamometer scale 
to correct for error. 

W, = Watts required to drive 
motor when coupled to the dynamom 
eter with dynamometer armature and 
field circuit open. 

W, = Watts required to drive motor 
when running ftee and uncoupled. 

F, = Pounds registered by the 


lynamometer scale during test 1 


K = 7.04 divided by length of dy- 
namometer lever arm in feet. Several 
items in the dynamometer are causes 
of error: 

(a) The coupling used with a 
dynamometer is a source of wind- 
age and friction loss. This loss is 
not distinguishable from actual 
motor losses unless _ calibration 
methods are used. 

(b) Rigid leads connecting field 
system to stationary parts, trunnion 
bearing friction and frame windage 
friction all tend to impede motion of 
the rotatable field system. 

(c) Dynamometer end thrust 
causing increased bearing losses in 
the motor under test when coupled 
to a dynamometer but which do not 
show up when the motor is running 
free and uncoupled. 

(d) Dynamometer static unbal- 
ance which registers as tare on the 
scale or any other inadvertent tare 
on the scale. 

All these errors are eliminated 
through use of formula (1). Some 
idea of what this formula means is 
seen from its derivation starting with 
the case of an induction motor which 
drives a dynamometer through a cou- 
pling. The basic motor equation relat- 
ing input to the output is: 

W (input) PR + W., + S. L. 

Output (2) 

FR = FR loss in stator and rotor 

Wt = Total core and friction losses 

SL = Stray load loss 

The output is that occurring at the 
motor shaft. By definition, the dyna- 
mometer shall read this output. How- 


FIG. 5—Stray load 


loss curves for a 10 hp, 1750 rpm, de 
motor plotted from dynamometer test results 


ever, there will be losses in the cou- 
pling and inherent errors in the 
dynamometer, therefore, a corrective 
term A T must be added to the dyna- 
mometer torque T giving: 

Output (Watts) (T + AT)/ 
7.04 RPM .(3) 

and by substitution of (3) in (2) 

W (input) = PR + We + S.L. 
+ (T + AT)/7.04 RPM (4) 

The object now is to determine the 
corrective term AT. First let the 
motor drive the dynamometer with the 
dynamometer field and armature cir- 
cuit open. This condition approxi- 
motor running free and 
uncoupled and hence SL = Approxi- 
mately Zero. Thus, for this case: 

W, = FR Wee + (T + AT)/ 
7.04 RPM ; (5) 

Second, with the motor running free 
and uncoupled 

W, = FR + W.: 

Subtract W. from W, and note that 
(T°, — I.) R = Approximately Zero. 
There is obtained the formula, W, 
— W. = (T, + AT)/7.04 RPM and 
the corective term sought for is: 

AT = 7.04 (W, — W,)/RPM — T 

rhis is the AIEE formula for cali- 
bration of a dynamometer. It is of 
the same form as (1) except that the 
result is in terms of torque instead of 
pounds. 

Another calibration method involves 
operating the dynamometer at various 
speeds as a motor, free and uncoupled. 
The shaft output being zero, the scale 
should read zero pounds at all speeds 
This method checks the dynamomete: 

(Continued on page 117) 
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NEW SYLVANIA TROFFERS! 





RE ee 


Sylvania’s new line of re- 
cessed troffers has been de- 
signed around a basic unit to 
offer you the last word in 
flexibility. 


You can install Sylvania 
troffers separately or in con- 
tinuous rows . . . to meet 
practically any intensity re- 
quirements, length of row, 
ceiling construction, or ar- 
chitectural style. 


Sylvania troffers are fin- 
ished in hard-baked Mira- 
coat enamel on Bonderite 
treated steel. Available with 
either standard or instant 
start ballasts. 


abip,. ° 
3 i 
o #2 _ 


‘LIGHTING - 
CONTRACTOR 


520 ERE 0 2 


New Troffer Spot Lights, too 


New Sylvania spots and cor- 
ner boxes are also available to 
accent your ceiling lighting pat- 
terns. These spots, readily 
placed at strategic locations, 
harmonize perfectly with adja- 
cent troffer shieldings. 


Fully guaranteed 


Remember, all Sylvania trof- 
fers are covered by the broadest 
guarantee in the industry. This 
includes lamps (when Sylvania 
lamps are initially installed), 
ballasts, starters, and wiring for 
a period of an entire year. For 
detailed data about this new 
troffer line, be sure to mail the 
coupon NOW! 


Join the Qualified Lighting Con- 
tractor campaign that sells you, 
and your services. Display the em- 
blem that directs prospects to you 


SEE THE VARIETY 
OF SHIELDINGS NOW 
OFFERED BY 
SYLVANIA TROFFERS 


~! 


Basic Sylvania Troffer with louvered shielding. 


NEW FLEXIBILITY AND LIGHTING EFFICIENCY YOURS WITH 


45° x 45° Louvers 
. . for class- 
rooms, offices, and 
many types of 
stores. This shield- 
ing available with 
open or closed 
ends. 


Twinlite . . . an- 
other interesting 
diffused 
shielding, avail- 


able with open or [i 


closed ends. Ideal 


for reception ! 


rooms, hotel lob- 
bies, and display 
areas. 


Plastic . . . comes 
with closed frames 
only. Sturdy, ex- 


tra lightweight | 


shielding for soft, 


diffused recessed | 


troffer lighting. 


lighting ; 


Albalite . . . pro- 


» vides attractive dif- 


fused lighting for 


‘ scores of applica- 


tions. Comes in 
both open- and 
closed-end frames. 


ren tera 
il 
quntinbresnstiticl} 


Curved Lens... 
available with 


/, closed frames only. 


Provides an ex- 


:|| tremely attractive 


, light source where 


less contrast is de- 
sired. 


4 
1 
1 
| 
| 
| 
I 
I 
| 
| 
| 
I 
| 
I 
! 
1 
| 
1 
J 


Sylvania Electric Products Inc., 
Dept. L-2709, 1740 Broadway, 
New York 19, N. Y. 


in your area. 


SYIVANIA 
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14 SYWAMIA 


thy ES hae 


Please send me illustrated folder describing the 
FLUORESCENT TUBES, FIX- new line of Sylvania Recessed Troffers. 
TURES, SIGN TUBING, WIRING 
DEVICES; LIGHT BULBS; RADIO 
TUBES; TELEVISION PICTURE 
TUBES; ELECTRONIC PROD- 
UCTS; ELECTRONIC TEST 
EQUIPMENT; PHOTOLAMPS: 
TELEVISION SETS 


Name 





Street. 





State 


Cuy Zone. 
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Great strides recently have been made in the 


development of dry type transformers for in- 


door power distribution. Here is useful infor- 


mation concerning their selection, applica- 


tion, installation, operation and maintenance. 


1000 KVA DRY TYPE TRANSFORMER, constructed for 
13.2-kv/480-volt stepdown, is shown with and without ex- 
terior panels to indicate compactness and safety features. 


This 3-phase unit has Class B insulation. 


Analysis of Indoor Transformers 


By A. E. Stevens 
Design Engineer 
Kuhlman Electric Co. 
Bay City, Mich. 


MODERN trend in indoor distri- 

bution involves the transmission 

of power to centers of electrical 

load at voltages higher than utilization 

then reducing the voltage 
through power-center transformers. 

By carrying power through the plant 

at higher voltages, large savings result 

from copper reductions; voltage drop 

is minimized, and the performance of 


levels, 


motor and lighting installations is cor- 
respondingly improved. The cost of 
power centers and secondary distribu- 
tion transformers is more than offset 
by savings resulting from the elimina- 
tion of long, heavy distribution runs. 
primaries generally are 
13,800-volts or lower, com- 
mon voltages including 13,200, 7200, 
4160 and 2400. Secondary distribution 
is usually at 480-volts or 208Y/120- 
volts 4-wire, with short conductor runs 
to individual loads 


Incoming 


3-phase; 


Where the motor 
load is the governing factor, distribu- 
tion at 480-volts is usually more eco- 
nomical, with lighting circuits at 240/ 
120-volts 
stepdown 


3-wire supplied through 
However, 
where the lighting load is the major 
consideration, distribution is generally 
it 208Y/120-volts 4-wire, with motor 
supplied at 480-volts 
step-up transformers. 

\ variety of equipment is available 


transformers 


loads 


through 
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to protect power center transformers, 
such as high-voltage _air-break 
switches in ratings to interrupt full- 
load current or simply the exciting 
current. For added protection fuses 
may be included also. Secondary cir- 
cuits are protected by various com- 
binations of main and feeder breakers 
in metal-clad compartments, thermal 
magnetic breakers, safety plug-in units, 
fused plug-in units, or a variety of 
switching or interrupting devices be- 
tween the transformer and the indi- 
vidual load. 

The impedances of the transformer 
itself may be used to advantage when 
circuit protection is considered. Im- 
pedances in the range of 5.0% to 5.5% 
have been accepted as a compromise 
between better voltage regulation and 
limitation of fault currents. Impedance 
of this order limits short circuit 
stresses yet permits the burning clear 
of many faults that may occur in the 
secondary circuit. 

The transformer may be supplied 
with various accessories for its own 
protection. Temperature indicators 
show the temperature of the windings 
under various loads. Thermal relays 
provide overload protection by auto- 
matically operating cooling fans, sig- 
nal lights and alarms, or tripping the 
main circuit breaker if an excessive 
load or short circuit should occur. If 
it is desirable to prevent operation of 
the primary disconnect switch while 
the secondary breaker is closed, inter- 
locking devices may be used. Such 
precautions are important for safety 


of personnel and for protection of the 
primary disconnect switch. 

Maximum service life is obtained by 
incorporating adequate protection of 
equipment into the electrical power 
distribution system per 
sonnel are reduced to a minimum by 
enclosing busbar, wiring, switch equip- 
Sheet metal 


Hazards to 


ment and transformers. 
enclosures, bus duct and conduit pre 
vent contact with live parts, accidental 
short circuits, collection of dirt, dust 

En- 
safer, 


and moisture, wear and damage. 
closed electrical equipment is 
requires less maintenance and gives 
evidence of careful and orderly work- 
manship. 

Indoor substations 
primary transformer, and secondary 
switchgear sections may be purchased 
as complete factory assembled units. 
The units are completely wired and 
shipped ready for installation and final 
connection. If the incoming primary 
entrance and secondary distribution 
system is located according to plan, 
the only time and labor required is 
to move the substation into place and 
make the few final connections to the 
unit 
venience will reduce the expense and 
time required for installation. 

The unit 
erable flexibility for future conditions. 
As frequently happens in industrial 
plants, some new products or process 
may necessitate a change in plant lay- 


with incoming 


substation. Such ease and con- 


substation allows consid- 


out with resulting increase or decrease 


of power requirements in a particular 
(Continued on page 96) 
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PaS WIRING DEVICES 


me «6STANDARDIZE on 


ee 


ete The Easy-to-Wire P&S. POLARIZED 
peta s<@ t= MATERIALS 


Safe ... Rugged 
Stronger Bodies 
Heavier Metal Parts 
10 and 20 Amperes 
PRECISION 7 - 2,3 and 4 Wire 


MANUFACTURING 


ves ene Built for the Tough Jobs 


TOP WIRING MAKES 
INSTALLATION EASIER 


See what P & S Design means to you IN WIRING EASE... 
eee IN LONG LIFE 


CONSTANT 
TESTING Sturdy Ye” dia. rivets, heavily 
spun over for perfect assembly. 
Long No. 8 binding screws—ample 
for No. 10 wire. 
Long life contacts — spring at base 
far removed from arcing point. 
Zinc plated steel back plate — 
extra heavy and strong. 
Black bakelite bodies, extra strong 
— minimum wall thickness Ye”. 
ELECTRICAL WHOLESALER Very thick laminated bakelite back 
DISTRIBUTION cover—eliminates leakage, insures 


safety. 


To be sure Rugged terminals fastened with 
No. 6 screws, riveted to insure ae 
ORDER BY P&S rigidity. “Ear” formed on corner Steel armored caps have similarly rugged construc- 


: oft tion. Locations where Polarized Devices are installed 
CATALOG NUMBER forces wire around binding screw. demand the utmost in safety and dependable opera- 


Plaster ears — required by Gov- tion. P&S Polarized Outlets and Caps are the answer. 
Write for ernment Specifications—scored for Approved by Underwriters’ Laboratories 


a Catalog quick removal when not needed. Meet Federal Specification W-R-151a 


Write Dept. M for complete catalog 


PASS & SEYMOUR, INC. 


SOLVAY STATION ° SYRACUSE 9, NEW YORK 


THE BEST COSTS LESS in the long run 
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~ by ANY Quality Standard 


by all LIGHTING Standards... When compared 
with the most approved standards in the science of 
illumination, “Magna-Flo” systems excel: in high 
lighting efficiency, because these units are specifically 
Al Geniomio, Lighting Galle Ser designed for maximum utilization of the highly effi- 
been established bear the RLM cient, P12 Slimline Lamp: in high light output, provid- 
— ing high footcandle re ia on vertical surfaces and 
horizontal levels; in proper brightness balance, to pro- 
vide maximum visual comfort and seeing efficiency; 
“in elimination of direct glare, to reduce eye fatigue and 
interference with vision. : 








quality standards. You'll easily see why ‘*Magna-Flo” 


Excels! 


Compare Benjamin ‘*Magna-Flo” Industrial Lighting Systems with all established 


units excel all ways! The 


**Magna-Flo” line is SO COMPLETE that over 300 combinations are possible from 
just 4 basic reflectors and 3 channels. This completeness makes possible TASK- 
MATCHED installations for the proper lighting of practically all types of indus- 
trial seeing tasks. In addition, ‘‘Magna-Flo” excels: 


by all ELECTRICAL Standards... In “Magna-Flo” 
units you get equipment that meets the maximum 
established electrical standards to assure simplified 
installation, high efficiency and dependable operation. 
Top-of-c hannel knockouts provide handy line-wire en- 
trances. Channel caps are easily fastened to the channel 
by two screws. For maximum efficiency and continu- 
ously-cool operation only mn pe power fac ‘tor “ETL’’- 

approved ballasts are standard equipment on “Magna- 
F o” lighting units. 


’ Write for Bulletin AD-5705; 


42> 


by all CONSTRUCTIONAL Standards... You'll find 
*“Magna-Flo” excels in all ways to assure longer life 
and quicker, simplified maintenance. Reflecting sur- 
faces are genuine “Life-Time” Porcelain Enamel, 
which does not discolor, scratch or become dull. Year 
after year, original light-reflecting efficiency can be 
sustained b Simiple soap-and- water cleaning. Further, 
"ie * exerls because ONLY * 
This all-metal lampholder speeds a 


eves ligh 
es lig camenentten 


Co. Dept. H, Des Plain Th 


as 


‘'M agna- -Flo” has 














DOUBLE ENDED INDOOR UNIT SUBSTATION incorporates two Askarel 


filled 750 kva 3-phase 60-cycle 13.2-kv 
age sections have 15-kv 
elector switches 


circuit breakers with tie breaker and 


Sections of the power center may 


irTea } 


be taken apart, moved to another loca 
tion, and reassembled with little diffi 
culty. As the load grows, secondary 
breaker sections may be added or re 
placed by 


the 


larger units designed to fit 
breaker 
Within certain limits the transformer 


into same compartment, 
core and coil assembly may be replaced 
without 
enclosure. 


by another of higher rating 


hanging the transformer 


Comparisons Between Liquid Filled and 
Dry Type Units 

Transformers using oil as a dielec- 

ind cooling medium have a serious 

| The oil 


maoor;r 
serious 


tri 


lisadvantage for use 


vill support combustion and 


fires and result 


explosions may trom 


internal arcing or ignition from any 


external source. Earlier practice re 


juired a sturdy fireproof wall, usually 


of concrete, around the transformer 


when located in or near a_ building. 


Construction of the vault alone 


was 


ostly ar terminal connections away 
the transitormer 
An added concern 
tilation 


With the levelopment of the 


tron were compli- 


cated. was provi 


sion tor vel 
fire- 
Askarel, and 


it became a 


proof, liquid dielectric, 

the dry type transformer, 
safe practice to install these transform- 
the need of ex- 


Both 


indoors without 


ers 


pensive fireproof vaults \skarel 
filled and dry 
become very popular tor in 
Each ha 
advantages 
Che liquid 
strength cor 


be 


insformers have 
} 


loor use 


and dis 


ertain advantage 


Askarel has a dielectric 
thus 
incorporated without difficulty 
the 
60 cycle and impulse dielectric tests as 


parable to oil and 


may 
into designs to withstand 


same 
are standard for oil filled transformers. 
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3-position fused load break air interrupter and 
while low voltage section has 600-volt drawout type air 


480-volt transformers. High volt- 


selective tripping attachments. 


The following table lists ASA Stand- 
ard Dielectric Tests For Liquid Filled 
and Dry Type Transformers: 


Full 

60 Cycle Wave 
1 Minute Impulse 

Test Test 

12 kv 25 kv 

19 kv 35 kv 

3ikv SOkv 

19 ky 

26 kv 

34 ky 


Type 
Transformer 
Dry 


=F 
a 


gw 


- 
meuminwu = 


Askarel or 


Oil Filled 


It will be noted that dry type impulse 
levels are roughly one-half as high as 
the level for liquid filled transformers. 
60 cycle tests are also lower though 
very nearly equal for the 15 kv class. 
However, installed indoors where dan- 
rer from lightning is considerably re- 
duced, the necessary for 
surge protection are not as important 
as for the outdoor transformer. 

The dry type transformer must rely 
upon clearances in air for its insula- 
tion strength. If an attempt were made 
to design the dry type transformer with 
impulse levels equal to liquid filled 
transformers, cost, weights, dimensions 
and losses would be considerably in- 
creased. The resultant loss of economy 
is not considered justified. 

Although it is not a great disad- 
vantage, the power factor of Askarel 
is high compared to oil. Experience 
that the power factor of 
complete insulation structure of 
filled units is in the range of 1 
2%. Askarel filled transformers 
are found to vary between 3 and 12%. 
Che power factor of the liquid Askarel 
is roughly 10 times higher than the 
liquid oil. Askarel has a somewhat 
erratic behavior at higher voltages but 
is reliable up to and including 15 kv. 


precautions 


has shown 
the 
oil 


and 


SPECIAL INSULATING SLEEVES on the high 
voltage bushings were installed on this 225 kva 
2400/480-volt 3-phase dry type transformer 
selected by an Ohio utility company for indoor 
load-center service. 


Askarel filled transformers require 
periodic sampling of the liquid to check 
the dielectric strength. Because of the 
high specific gravity of Askarel, mois- 
ture or free water will accumulate 
above the liquid level. Porcelain tubes 
on H. V. leads to terminals are used to 
protect against failure over this low 
resistance moisture film. As the top 
is the region of highest temperature in 
the transformer tank, the Askarel may 
become saturated with moisture. The 
saturated Askarel circulates by thermal 
action and the moisture is absorbed in 
the innermost regions of the insulation 
structure. Water vapor may form in 
the top of the tank if cooled sufficiently. 
This vapor deposited on porcelain or 
other parts above the liquid level will 
reduce effective spacings and creepage 
distances. 

Filtering at intervals is necessary to 
remove any moisture and impurities. 
Often a special absorbing agent, such 
as activated clay, is required to remove 
impurities in solution as well as any 
moisture present. 

Arcing within the transformer may 
result in partial decomposition of the 
Askarel into vapors of hydrogen chlo- 
ride. Sufficient pressure may build up 
to rupture gaskets or the tank itself. 
The gases are a hazard to personnel 
and in sufficient quantities may cause 
suffocation. The transformer should be 
provided with a gas absorber or may 
be vented to the outside air to avoid 
overconcentration of gases in the room. 

Due to the high specific gravity of 

\skarel—13 lbs. per gallon—trans- 
formers using this liquid are very 
heavy. Their weight is roughly 30 to 
40% higher than a dry type trans- 


(Continued on page 99) 
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ELECTRONIC 


FOUR POPULAR TIMERS - SIMPLE AND 


PNEUMATIC FLUID DASHPOT MOTOR DRIVEN 


Bulletin 849 
pneumatic tim- 
ing relay is a 
long life timer 
of high repeti- 
tive accuracy. 
Has an adjust- 
able pneumatic 
bellows for 
regulating the 
tripping time. 


Bulletin 848 
fluid dashpot 
timing relay is 
a low cost, ad- 
justable timer 
for applications 
not requirir.g a 
high degree of 
accuracy, such 
as for timing 
electrically op- 


Bulletin 850 Style L motor driven 
timer is a precision switch of the 


maintained contact type. It alter- Bulletin 852 Electronic Timer has a 


Time delay min- 
imum— Ve sec- 
ond; maximum 
—3 minutes. 
The operation 
of this pneumatic timer is easily 
changed from “on delay” to “off 
delay.” A reliable, compact timer 
that is available in a wide variety 
of contact arrangements. It can 
be furnished in open type or in 
enclosures of various constructions. 


erated valves, 
motor starting sequences, etc. Time 
delay minimum— 2 seconds; maxi- 
mum—30 seconds. Single pole 
contacts, either normally open or 
normally closed. Silicone dashpot 
fivid assures consistent action at 
low ambient temperatures. Fur- 
nished in open type for panel 
mounting, or in pressed steel 
and cast iron enclosures 
for every service. 


STANDARD ENCLOSURES FOR EVERY SERVICE 


( 


NEMA Type 1 


NEMA Type 4 


(2 


NEMA Type 7 


t. 


nately opens and closes two switch 
units 2, 3, 4, or 6 reversals per 
min. Ideal for controlling rever- 
sible machinery such as laundry 
washers or other processing equip- 
ment. Run and drift time easily 
adjusted. Silver alloy contacts. 
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b SQUALITY 


= 


TIMING 


thyratron tube used as a combina- 
tion a-c rectifier and electronic 
switch. In 8 timing ranges from 
0.025 sec. to 2 min. Accuracy 2% 
of setting. Ideal for machine tools, 
high frequency heating equipment, 
and photographic printing. 
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RELAYS 





If you are laying out a new automatic manufactur- 
ing process, you can avoid costly operating shutdowns Bulletin 709 Solenoid Switch 
by using time tested controls... like Allen-Bradley wile aaduecnn te aaa te et 
trouble free relays, contactors, and switches. relays give reliable overload protection. 
Not only does the A-B trademark assure you of 
quality control units... with long, maintenance free 
life ... but you will like the day in and day out con- 
sistency of their switching performance. 
The variety of A-B units for handling interlocking 
i or other special controls for manual, semiautomatic, 
or automatic operation will please you. 
Rey veins The compact Allen-Bradley handy catalog is a val- 
able “% sec. to 3 min. vable reference guide in selecting the control com- 
ponents for any sequence control operation. We shall 
be glad to send you a copy. 






Allen-Bradley Co.,1316 S. Second St., Milwaukee 4,Wis. 
Bulletin 700 Universal Relay 


- With four N.O. and four N.C. contacts. 
< ‘ Good for millions of operations. 


age ALLEN-BRADLEY 
AB 
Ta 


QUALITY 


Quality 
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former of equivalent rating. Such 
added weight may be a consideration 
when moving or installing the trans- 
former on platforms or other levels. 

Floor space required offers little ad- 
vantage for either type. Cooling tubes 
extend from the tank wall of Askarel 
filled units and add to the overall di- 
mensions. In the same manner, dry 
type transformers require liberal insu- 
lation clearances in air. The dry type 
transformer enclosure may be con- 
veniently matched to the height of in- 
coming primary and secondary switch- 
gear enclosures for uniform dimensions 
and pleasing appearance of the com- 
plete unit substation. 


Cause and Control of Vibration and Noise 


The main source of transformer 
noise is due to magnetostriction in the 
core. When an alternating magnetiz- 
ing current is applied, there are minute 
contractions and elongations of the 
core laminations. Vibrations are set 
up in the core and coil supporting 
frames and transmitted to the tank or 
enclosure. 

Askarel with its high specific grav- 
ity adds considerable mass to the trans- 
former assembly. The combination 
of internal parts and fluid dielectric 
tends to make the complete interior a 
solid structure which dampens or at- 
tenuates the vibrations originating in 
the core. 

Enclosures for the dry type trans- 
former are made of lighter gauge 
sheet metal. The panels are in re- 
movable sections with ventilating 
ypenings. The enclosures are intended 
only to protect the transformer from 
falling dust, dirt, water, rodents and 
damage from ordinary movement of 
men and equipment. It is essentially 
a light framework and of little value in 
reducing the level of noise. 

\ comparison of established sound 
levels for the two types of transformers 
ire listed. 


Sound Level 
KVA Liquid Filled Dry Type 
0-300 56 Decibels 66 Decibels 
301-500 58 Decibels 68 Decibels 
501-700 60 Decibels 70 Decibels 
701-1000 62 Decibels 72 Decibels 


In a factory where the general am- 
bient sound level is high, the noise 
from the transformer may not be no- 

(Continued on page 100) 


Among Electrical Men, 
Here’s the Tape that’s 


ELECTED UNANIMOUSLY 





BULL DOG Friction Tape is the favorite of experienced 
electrical men. 


BECAUSE it grabs fast, holds tight... 

BECAUSE it resists wrinkling .. . 

BECAUSE it never ravels or frays... 

BECAUSE it stays fresh in the roll and on the job... 


BULL DOG Friction Tape gets the electrical vote every time. 


Try it yourself. . . and it will carry your vote for life. 


Try its able running mate . . . BULL DOG 


Splicing Compound .. . if you’re interesved 
in top-notch resistance to elec- 

tricity and water .. . and for a 
splicing compound that is self- 
vulcanizing into a solid, water- 


tight joint. 





F H 
Boston Woven Hose 
& RUBBER CO. 
Distributors in all Principal Cities 
Warehouse Stock: 11] N. Canal St., Chicago, IMinois 
Plant: Cambridge, Mass. - P.O. Box 1071, Boston 3, Mass., U.S.A. 
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«9 
with? 6™ design and workmanship 


choice of materials 


underwriters’ acceptance 


dependable service 


*McGill portable lamp guards are designed to insure the utmost in 
safety and utility value to the user. Each different model is engineered 
for a particular type of service such as the new completely grounded 
unit, No Rol cage, an approved convenience outlet and a cage with 
concentrating end lens to beam light. The 
thoroughness and care with which McGill 
guards are manufactured help make them in- 


dustry’s preferred portable lamp guards. 
Available from your electrical wholesaler 


No. 5025 SLRG is completely ground- . 
ed. Has molded phenolic handle and Sas 
approved convenience outlet with 2 
parallel and U shaped third blade to Chenger 
accommodate power tools. End lens in 

cage beams light to inaccessible places. 
Equipped with 25 foot of flame, grease 

and abrasion proof 16-3SJT cord and 

plug. Write for Catalog No, 49. 


lamp 


No. 5025 SLRG 
Grounded 


No. 5000 SR 
Phenolic 
handle 


No. 8000 SR No. 3006 


Underwriters’ Laboratories Inc., Inspected Wood Handle Vaporproof 


omy MGILL 
MAKES Yorci@er 


SWITCHES 
tleetrical 


specialties 


McGILL Manufacturing Co., Inc., 450 N. Campbell St., Valparaiso, Indiana 
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ticed. In a school, office building, or 
hospital, the same noise level may be 
objectionable. Vibrations may be 
transmitted through steel structural 
members, walls, or other parts of the 
building. It may be necessary to erect 
sound absorbing barriers, line the in- 
terior of rooms with sound absorbing 
material or mount the transformer on 
sound deadening supports to prevent 
vibrations from being transmitted. 

The sound level of the transformer 
varies in relation to the flux density at 
which.the core is operated. Any sub- 
stantial reduction in noise level would 
require a transformer of special de- 
sign. In such a special transformer, it 
must be expected that core loss would 
be low; cost, weight, copper loss and 
impedance would be high. If price and 
performance is of no consideration, it 
is possible to design a transformer of 
any desired noise level. 

In general, the Askarel filled trans- 
former is preferred for locations where 
excessive dirt or moisture is present 
or when a minimum noise level is de- 
sired without added cost. For appli- 
cations where reduced weight and a 
minimum of maintenance is desired, 
the dry type transformer is preferred. 
For distribution to smaller individual 
loads, such as lighting circuits, ma- 
chine tools or special devices, the ease 
of mounting and simplicity of con- 
nections is an advantage of dry type 
transformers. 

Developments in Dry Type Transformers 

Originally dry type transformers 
were insulated with Class A organic 
materials such as cotton, paper, fiber, 
fullerboard, and insulation board all 
of which are readily combustible. As 
the temperature rise of the windings 
was limited to 55° C, substantial 
ventilation was required with many 
ducts in the coil. Expanded metal 
was generally used to enclose and 
partially protect the coils. Current 
densities in the conductors were low. 

With the development of Class B 
insulation permitting a temperature 
rise of 80° C, it was possible to oper- 
ate the coil conductors at higher cur- 
rent densities. It was possible to 
reduce the area of coil exposed for 
ventilation and sheet metal enclosures 

(Continued on page 102) 
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Silvray fluorescent units are (HUTS a Hi aaial 


... for critical lighting requirements .. . for easy, economical installation 


The precise light control that distinguishes Silvray’s sil- 
vered-bowl incandescent units is also found in this fine 
line of fluorescent luminaires. Designed specifically to 
meet the critical lighting requirements of schools, li- 
braries, drafting rooms, offices, and commercial build- 
ings, Silvray fluorescents provide glare-free diffused 
illumination of high intensity. 


Silvray fluorescent units are available in a wide variety of 
styles to meet both decorative requirements and job 
economics. Every unit is engineered for easy installation 
—all parts precision die formed... identical dimen- 
sions for 2, 3, and 4 lamp units . . . simplified, accurate 
alignment and leveling methods, plus connections for 
continuous-row installations. 


One of these will do your job 


The 160 Line 

Ceiling mounted units of the 160 Line give the impression of 
actually flowing into the ceiling. The curved side reflector distributes 
a portion of the light upward, eliminating bothersome brightness 
contrast usually associated with close-mounted ceiling fixtures. 
Made in models for both ceiling and suspension installation, these 
units feature a distinctive combination of slot-louvred side panels 
and eggcrate center section. 


The 33 Line 

An effective, reasonably-priced 48” unit suitable for offices and 
similar commercial lighting applications. 33 Line units are available 
in two and four lamp arrangements for either Bipin or Monopin 
lamps... can be ceiling mounted or suspended. 33 Line units for 
either 2 or 4 96” Slimline lamps are available in matching design. 


The 711 Line 

Semi-indirect light distribution — 80% upward, 20% downward — 
mark the outstanding feature of this line. Designed for suspension 
only, these fixtures are available with 3 types of side panels: 
slot-louvred with diffusing plastic insert; slot-louvred; or opaque — 
provide brightness values from 2 candle per sq. in. to 2 candles. 


SILVRAY Lighting, Inc., 


Gentlemen: 


101 West Main St., Bound Brook, N. J. 


~ ALWAYS... 
7 the best In lighting 


Please send me complete information on Silvray Fluorescent light- 
ing units. 


Nome 
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PRODUCTION WASTE Plane 


BY INSISTING ON 








in general replaced expanded metal. 
The Class B dry type transformer 
is smaller and lighter than the older 
Class A types. It is explosion-proof 
and essentially fireproof. The insula- 
tion consists of porcelain, mica, as- 
bestos, fibreglass and similar inorganic 
materials with an organic binder. 
\fter treatment in a special varnish, 
the coils are baked to give a glossy, 
tough finish highly resistant to mois- 
ture and penetration by collections of 
dirt and dust. Usually the only main- 
tenance required is cleaning off the 
accumulations of dust. Such main- 
tenance is fairly simple as the panels 
are easily removed for access to the 
internal parts. Excessive moisture or 
condensation on the coils must be 
guarded against and, if present, a 
special drying out process is required. 
The ventilated dry type transformer 
is not adapted to locations where water 
could enter or submerge the enclosure. 
A more recent transformer develop- 
ment has been the hermetically sealed 
dry type transformer, The construc- 
tion consists of a large smooth tank 
enclosing the core and coils with glass 
sealed bushings and welded joints to 
completely seal the interior from the 












ELIMINATE OVER-PROTECTION-—> 


Problem: Motors are overloaded be 
cause of fuses with excessive time 
f lags 





Cure: Ask for Monarch Fuses with 
the exclusive Mon-O-Lag link. It pro 
vides the necessary lag tor temporary 
overloads, yet full protection on con 
tinued shorts 
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~<-STOP UNDER-PROTECTION 


Problem: Costly power failures re- 
sult from faulty fuses that burn out 
at below the specified load 
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» waged oly See om -_ atmosphere. 

e advanc esign that keeps the rs onefi f y i i 
fuse cooler, tighter and in true align- } Without beneit of . veninine 
ment. Underwriters Laboratory ap- through the core and coil structure, 






proved all heat losses must be dissipated by 
radiation and natural convection of 
gas flow from core and coil to tank. 
The operating temperature for a prac- 
tical design is increased beyond the 
permissible 80°C rise for Class B 
insulation. 

Development of Class H insulation 
has made possible the sealed dry type 
transformer with higher operating 
temperature. Class H_ insulation, of 

















NEW FIN SURFACES MAKE 
MONARCH Renewable FUSES 
EVEN COOLER OPERATING 


Another example of Monarch’s advanced design. These " hich the silicones are most common, 
heat dissipating, brass fins both support the fibre bar permits operation at 180°C, a limit og 
and Pape away excess heat. Cooler fuses and which has been tentatively and prob- 
onger fuse life are the result. Available, at present, in , — a a 1: one 
600 amp—250 volt; 400 and 600 amp—600 volt sizes. ably conservatively _ established. _Sili- 
Call vous distetbutor, oF cones have chemical compositions 
similar to glass, mica, and quartz. 


\n atmosphere of dry nitrogen gas 


is usually sealed into the tank at low 

A complete line of knife blade and ferrule fuses . a. ee 
for industry, construction and replacement. a | PSCsaure. This inert atmosphere <x- 
| cludes oxygen which would accel- 
| erate aging and deterioration of in- 
sulation especially at higher tempera- 
tures. By sealing, the effects of hu- 
midity, water vapor, dirt, dust, and 

(Continued on page 104) 

























WRITE FOR BULLETIN NO. 25 
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Fuses 






118 E. First Street Jamestown, N. Y. 
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Bryant Announces 
New Satety for 


250Volt . == 
Grounding Applications 2 


A new design of 3-wire grounding 
devices is now available for 250 
volt applications. The proper use of 
these devices makes it impossible to 

lug 125 volt a Fenn into 250 te. 5670 Flush 
_ PP Armored with Connector Base 
volt outlets and vice versa because: Cord Grip 


No. 5669 No. 5678 


The 250 volt de- 
vices have pow- 
er blades and 


slots in tandem. ry 
125 volt devices 
have power 





No. 5664 

blades = slots No. 5663 No. 5665 
in paratiel, Armored with 

Cord Grip 


These new devices were developed to conform with grounding ’ 
requirements of Article 2545 of the National Electrical Code. 

They bring new safety and utility to many applications—portable 

tools and equipment in industrial plants, commercial establish- 

ments, public buildings and building construction, under such } 
installation conditions as: 


1. Hazardous locations 

2. If operated at more than 150 volts to ground. wy a a 
jac ack Rubber 

Rubber with Cord Grip 





3. In other than residential occupancies, exposed metal 
parts of portable appliances used in damp or wet locations, or by 
persons standing on the ground or on metal floors, or working 
inside of metal tanks or boilers, shall be grounded, except where 
supplied through an insulating transformer with underground 
secondary of not over 50 volts. 


TO PERMIT THESE DEVICES TO FUNCTION SATISFAC- 


TORILY, EFFECTIVE GROUNDING MUST BE PROVIDED. : 
For complete listing and description of this new line of Bryant 
quality wiring devices, send for page 34E. The Bryant Electric SPECIFY q 





Company, Department A, Bridgeport 2, Connecticut. 
pan) I I BRYANT 


Listed as Standard by Underwriters’ Laboratories, Inc. 


THE BRYANT ELECTRIC COMPANY 
BRIDGEPORT 2, CONNECTICUT 
Chicago — Los Angeles 
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b ANCHORING and 
DRILLING DEVICES 


When making Fastenings to masonry 


on 





”~ 
FLEXO-FLUTE SPIN DRILL 


t 


TWO WING 
SPRING-TYPE 
TOGGLE BOLT 


A-C-E EXPANSION SHIELD ; 


SPRING HEAD 
STEEL TOGGLE BOLT 


LAG SCREW EXPANSION SHIELD 


DOUBLE EXPANSION SHIELD 
RIVETED HEAD 
TOGGLE BOLT 
O-E EXPANSION SHIELD 
LITTLE MAJOR TURNBUCKLE 


FOUR-POINT HAND STAR DRILL 
MACHINE SCREW ANCHOR 


f~ 


THREE-POINT ORILL POINT 


STUD BOLT ANCHOR 


FOUR-POINT DRILL POINT 


LEAD SCREW ANCHOR TWIST DRILL POINT 


RUBBERGRIP 
DRILL POINT HOLDER 


MAL-LEAD BOLT ANCHOR . = 


Sold Through Distributors only 
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other contaminates are eliminated. 

Maintenance for the sealed unit is 
reduced to a minimum. Only periodic 
checks of gas pressure and occasional 
cleaning is required. The tank is 
smooth without openings or radiator 
tubes, etc., which simplifies cleaning 
and maintaining a good appearance. 
Should the transformer be de-energized 
for long periods, no precautions need 
be taken to prevent condensation on 
the coils nor is a dryout process re- 
quired before returning to service. 

Sound levels are considerably re 
duced over ventilated dry types of 
equivalent rating. The confined in 
ternal gas space and rigid welded tank 
reduces the intensity of noise from 
the core and coil assembly. Weight 
and dimensions are comparable to 
ventilated dry types and considerably 
lower than Askarel. 

The sealed dry type transformer 
is adapted to any use or location where 
either oil filled, Askarel filled, or 
ventilated dry type transformers of 15 
kv class and below are used in network 
distribution systems. They are particu- 
larly suited for use in underground 
vaults where flooding regularly occurs, 
indoors in dirty locations, or anv con 
taminated atmosphere where corrosive 
action is a hazard. The sealed units 
may be located in the open or in busy 
areas without danger to personnel. 

The cost of Class H_ silicone in- 
sulation materials at present is much 
higher than for Class B insulation. 
Costs are being steadily reduced 
through improved manufacturing 
methods and greater volume, but 
present costs of sealed dry type trans- 
formers are 20 to 25% higher than 
equivalent Askarel filled or open dry 
type transformers. Even at this higher 
cost, this sealed transformer merits 
serious consideration for its many ad- 
vantages and range of application. 
The sealed types appear to possess all 
of the advantages of the ventilated dry 
type transformer and most of the ad- 
vantages of liquid filled transformer 
without the maintenance, excessive 
weight, and danger of toxic gases as- 
sociated with Askarel filled trans- 
formers. As research and development 
continue and costs are reduced, there 
are definite possibilities that this new 
type of transformer may be the largest 
choice for transformer installations in 


ARRO EXPANSION BOLT CO. © Marion, Ohio. ‘\ 
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a drive to the MOON- 


Ona “ail paved with YOUR Dollars 


A road twenty feet wide, carpeted with 
one dollar bills, extending 256,471 miles 
through spade to the moon,--illustrates the as- 
tronomical magnitude of our Federal debt. 

1932 was a bad year for most of us, whether 
‘we were in business, or looking for a job, or 
going to school. 

1952 seems much better to the majority of 
our citizens, with increased business, high wag- 
es and a good education for the children. 

But how much better off, really, are those of 
us who think “we're in clover’? Consider our 
National debt which has skyrocketed from 19 
billion dollars to over 260 billion dollars in the 
past twenty years. 

Such a figure is difficult to grasp. But it rep- 
resents your debt, the amount that you and your 


family must pay. This debt is the obligation of 
every man, woman and child in the United 
States. The interest on this debt must be paid 
through taxes, and as the debt increases, the 
more our taxes will increase. If you have a 
wife and two children, your share of the Federal 
debt is now approximately $7,000. 

Your debt is now 13 times what it wasin 1932, 
and they're planning right now, down in Wash- 
ington, to inflate it even more. 

Do you like it? Is that what you want? If you 
don’t like it and don’t want further expansion 
of our Federal debt, it’s up to you to let Wash- 
ington know. Only when American citizens 
are aroused and speak up, by electing able and 
patriotic men to public office, will there be an 
end to this orgy of public extravagance. 


The Youngstown Sheet and Tube Company 
General Offices -- Youngstown 1, Ohio 
Export Offices--500 Fifth Avenue, New York 


MANUFACTURERS OF CARBON ALLOY AND YOLOY STEELS 


The steel industry is using all its resources to produce more steel, but it needs your #el; 


ana 


needs it now. Turn in your scrap, through your regular sources, at the earliest possible moment 


ELECTRICAL CONSTPUCTION AND MAINTENANCE . . . SEPTEMBER, 1952 





Vned Fou (NGS tess 
Wldld yp fe YOU 


(4 MODERN INDUSTRY IS USING MORE AND MORE 
PORTABLE ELECTRICAL EQUIPMENT ... 











2 THIS MEANS THE INCREASED USE OF SEPARABLE 
CORD CONNECTIONS ... 


FOR EFFICIENT, UNINTERRUPTED PRODUCTION, 
SEPARABLE CONNECTIONS NEED INTERLOCKING 
WIRING DEVICES TO PREVENT ACCIDENTAL 
DISCONNECT... 


THE Rewees, tas — = 


MANUFACTURED BY THE ARROW-HART & HEGEMAN ELECTRIC COMPANY 


AVAILABLE IN 2-, 3- and 4-WIRE CAPS, CONNECTORS, 
PLUG BASES, MOTOR BASES, MOTOR PLUGS and 
FLUSH RECEPTACLES FOR 20 AMPS. 250 V., A.C. or 
D.C. — ALSO 3- and 4-WIRE, 10 AMPS. 575 V., A.C. 


6 CHECK THESE FEATURES— 


OPTIONAL BACK WIRING 

Quicker and easier to install. Connections are neater and safer. Handy 
Wire Strip Gage on back plate instantly gives exactly correct lengths. 
EXCLUSIVE “CONTROLLED-TENSION” INNER CONTACTS 

U-type, one-piece construction of heavy bronze with single staking is 
stronger . . . lasts longer . . . more efficient electrically. 

RUGGED CONSTRUCTION 

Heavily constructed of only top quality materials for long life under 
severe conditions. Ferrous metal parts are heavily zinc plated for cor- 
rosion resistance. 

ADAPTABLE 

Interchangeable with older type interlocking devices. Grounding models 
available. Receptacles and connectors will accommodate polarized or non- 


petertesd caps. 
It wes YOW THE ELECTRICAL CONTRACTOR . 


. the 4 possible devices to meet the needs of your mec cus- 
tomers SO SEE YOUR ELECTRICAL DISTRIBUTOR TODAY. ASK HIM TO 
SHOW YOU THESE NEWER, BETTER INTERLOCKING DEVICES. 








For complete information on the HART-LOCK Line, send today for your copy of this fully illustrated bulletin . . . 
your customers will want to see it too. WRITE TO 1709 LAUREL STREET, HARTFORD 6, CONNECTICUT. 
Branches in: BOSTON, CHICAGO, DALLAS, DENVER, DETROIT, LOS ANGELES, NEW YORK, PHILADELPHIA, SAN FRANCISCO, 
SYRACUSE. In Canada: ARROW-HART & HEGEMAN (CANADA) LTD., MT. DENNIS, TORONTO 15, ONTARIO. 


- 


WIRING DEVICES Sy \ 3 
ENCLOSED SWITCHES | ARROW ? THE ARROW-HART & HEGEMAN ELECTRIC CO. 


ELECTRIC DIVISION 
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Practical Methods 





CONCRETE ENVELOPE SUPPORTED by trapeze-type hangers carries five | 1,000- 
volt feeders (each three single-conductor No. 1/0 cables in 4-inch steel conduit) 
to transformers on 32nd floor of the new 41-story 525 William Penn Place 
office building in Pittsburgh, Pa. Concrete enclosure rests on angle-iron base 
frame; decreases in width as feeders drop off to serve individual transformers 
Unused conduit in photo is for future transformer if needed. 


Trouble-Shooting 
Electrical Contacts 


MAINTENANCE 


in time and effort. 





\ simple and effective method for 
locating faulty electrical contacts in 
many complex control circuits uses 
neon glow bulbs as permanent trouble- 
signal indicators. This method was 
developed by M. D. Pollock, Valley 
Stream, N. Y., for the serious mainte- 
nance problems associated with ele- 
vator controls. 

Controls for an elevator usually con- 
sist of an over-speed switch, a car 
gate switch, 2 to 50 roller operated 
door switches and levelling interlocks, 
all wired to various points on the 
control board at the top of the shaft. 
Maintenance of the series contacts and 
interlocks in the extensive control 
network presents a difficult problem 
because of the lengthy circuit runs 
between the various control devices 
and the control panel. In trouble- 
shooting on such circuits, however, it 
is extremely important to return the 
control to safe operation as quickly 
as possible. 

As a solution to this major mainte- 
nance task, the use of neon glow bulbs, 
wired permanently to the control 





: ' ! 
Over-speed ; Door switch | 


Cor gate 


indicates faulty circuit. 


board, affords easy location of faulty 
circuits, with an appreciable saving 
It is well known 
that a neon glow bulb requires a 
definite voltage before it “fires”. Not 
so well known, however, is the fact 
that, with a few simple precautions, 
neon glow bulbs can be wired per- 
manently in series with relays, with- 


15-volts, 60-cycles — — — 


- = 4800 ohm carbon ballast resistor --— - - 


Levelling interlock 


out affecting normal operation of the 
circuit in any way. The glow bulbs 
can be arranged in the circuit so that 
the relay will open or close in normal 
accordance with its circuit function. 

The sketch shows the application of 
a Westinghouse type SG relay, with 
1320 ohm coil impedance at 60 cycles, 
in series with a number of neon glow 
tubes, each with a 4800 ohm carbon 
resistor ballast. If one of the closed 
contacts, which normally act as short- 
circuits to the neon bulbs, should re- 
main open, the relay will drop out 
and sufficient voltage across the con- 
tact’s companion neon bulb will ionize 
the neon and “fire” the bulb. The 
faulty circuit is then easily identified 
from a nameplate circuit identification © 
under the glowing bulb. 

Any relay coil will operate properly 
in this circuit, so long as the coil 
impedance is one-quarter the value of 
the glow bulb manufacturer’s ballast 
resistor value, or lower. If the relay 
impedance in the example were say 
6000 ohms, the relay would probably 
fail to open, depending upon the spring 
tension and mounting arrangements of 
the relay. Such operation would, of 
course, be unsafe. 

Both ac and de circuits lend them- 
selves to the use of neon glow tubes. 
Care must be taken, however, to apply 
the proper series ballast resistor for 
the voltage used and to use a relay 
with the proper impedance or resist- 
ance, depending upon whether the cir- 
cuit is ac or de. 

In addition to the application de- 
scribed, the same method can be used 
to identify circuits which are chatter- 


-----—---—----> 


‘ 
\ 
\ 


5) 








Control 

rela, 

7 “ Motor 
overload 


Q) No NE-32 Neon Bulb,1/5-v, |-watt 
2 pin bayonet base candelabra 
starting voltage with externa! 
resistor -60-vac, 85 -vdce 











NEON GLOW BULBS provide quick and easy indication of faulty contacts. When 
circuit contact opens, glow bulb “‘fires.’’ Nameplate below bulb on control pane! 
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SAVE TIME FOR SKILLED HANDS 


A 


“The strap with the built-in bump” 


BLACKHAWK SNAP-STRAP 
For rigid or thinwall conduit. Exclusive 


self-holding feature saves time on the 
job, eliminates fumbling and dropping, 
makes difficult installations easier. Made 
of heavy gauge steel, zinc plated after 
fabrication. Wide range of sizes for rigid 
and thinwall conduit. (Patent Pending.) 


Blackhawk No. 470 Connectors 

Made of special cast alloy. Strong, durable and non- 
rusting. Precision finished with full positive threads. 
Formed steel clamp and solid steel locknut with positive 
locking feature are heavily zinc plated. Full length filister 
head tapered point screws make installation quick and 
easy. No. 470 for “ABC” or flexible conduit. No. 425 
for non-metalic cable. 


Blackhawk No. 1426 
Conduit Entrance Caps 


Special high strength non-corrosive aluminum alloy. 
Easy and positive to position. Filister head cap 
holding screws. All threads are clean and full cut. 
For 2, 3, 4, or 5 wire service. 
Blackhawk No. 
Blackhawk No. 711 3626 Steel Cled 
Service Entrance Wire Holders 
Cable Heads ., Made with heavy 
Features cast alloy body with steel base and sup- 
separate cover. Heavy steel porting strap. No. ¢ 
cable clamp. Large keyhole 32 square shoulder 
saves time, permits quick screw, All metal parts are 
and easy attachment tO hor dip galvanized. Por- 
building. celain has compression 
strain only. Smooth round- 
ed surfaces protect wire 
insulation. REA approved. 


Blackhawk No. 514 Yard Lights 


Highest quality porcelain enamel reflector, independ- 
ently mounted. Zinc plated cast iron head and flange, 
galvanized conduit extension. Wired with porcelain 
socket and No. 14 TW wire. 


WHEN YOU BUY ASK FOR B=] 
Z Sold Only Through Electrical Wholesalers 





ci BLACKHAWK INDUSTRIES, DUBUQUE, IOWA 
lackhawk* Entrance Coble Fittings . Stoples . Yord Lights 
n ustries ) A ee, ae ° her A 

5 Yi Entrance Caps 





Connectors . Box Supports . 
Grounding Assemblies. 


ing, intermittent or developing ex- 
cessive contact resistance. The neon 
glow bulb will also indicate these 
faults. 

Over and above its use as a fault 
indicater, the neon glow bulb circuit 
can be adapted to chart sequential 
circuit operations where sequence is 
important to a process. An example of 
such an application is in the control 
circuitry of a plastic press, or any 
such electro-hydraulic machine. In 
control circuits for machines of this 
type, it is often important to know 
which of two limit switches or relays 
is operating a split second ahead of 
the other. A neon glow bulb circuit 
will quickly and surely chart the 
sequence of operation of the various 
levices. 


Angles, Conduit Form 
Sturdy Ladder 


HOUSEKEEPING 





Reserve stock items are stored in 
bins and on shelves in a two-level sec- 
tion of the San Diego Electric Shop, 
with access to the upper level by means 
of a sturdy shop-made ladder. This 
ladder was inexpensively made from 
lengths of conduit and sections of 14- 
by-14-inch angle and has a high factor 
of safety. 

Steps were formed by cutting away 
short end sections from the upper 
flange of each angle (see sketch), drill- 
ing the vertical tabs to receive the 
shafts of standard bolts, and then bend- 
ing the tabs to conform with the con- 
tour of the conduit uprights. Con 
duits were also drilled to receive the 


CONSTRUCTION of this ladder is rugged 
yet trim, with three methods used to 
secure it safely to the concrete floor and 
wooden mezzanine. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . SEPTEMBER, 1952 





CORNING 
LENS Put the right light 


where it is needed 


PANELS 


Here’s how you can give your customers smooth, evenly distributed 
light with carefully controlled brightness. New Corning Lens Pancls 
with Fresnel design lenses eliminate shadow and glare—direct light 
where it is needed. 

Light in weight and easy to handle, Corning Lens Panels are made 
in long lengths, making possible attractive, continuous runs with a 
minimum of unsightly butts and light leakage. Their light weight 
also keeps shipping, fixture, and installation costs low. What's more, 
these lens panels are non-color selective. They transmit true color from 
the light source, showing off merchandise or putting employees in 
natural surroundings where they look better and feel better. 

Corning Lens Panels are available in two different types: Light- 
weight Flat, in the Unilens and Twinlens patterns, and Lightweight 
Curved. Get the facts on this highly efficient engineered lighting 
glassware and what it can do for you. Mail the coupon today. 





CORNING “Lightweight” 
Curved Lens Panel is a single 
piece unit. Open and closed “ ’ 
end panels are stocked in a ‘ 4 CORNING UNILENS Panel, for use 
range of sizes. Special dimen- . Z with one or two fluorescent tubes. 
sions on request. Mein Single lens directs light where desired, 
CORNING TWINLENS Panel, while brightness at edges is controlled. 
for two to four tubes, provides 
high lighting efficiency. Fluted 
rear surface intercepts light, 
prevents transmission of lamp 
image. 


CORNING GLASS WORKS, Dept. EC-9 Corning, N.Y. 
CORNING GLASS WORKS Please send me your Catalog LS-32 “Corning Glassware for 


Fluorescent Lighting.” 
CORNING, NEW YORK 
Connuieg meant weseawch ie Glatt 


Name Title. 
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DONGAN 
SIGNALING 
TRANSFORMERS 


OR the operation of A.C. annunciators, controls, 

horns, recorders, relays, etc., requiring greater low 
voltage power than can be supplied from bell ringing 
transformers. Designed for intermittent duty. Ar- 
ranged for 115, 230 or 460 volts primary. 


Write for New Catalog 


| PROMPT SHIPMENT | 


DONGAN ELECTRIC MFG. CO. 
2980 Franklin Detroit 7, Mich. 


The Dongan Line 
Since Nineteen-Nine 








ELECTRICAL CONSTRUCTION AND MAINTENANCE 


pa eee, 3c Oe Oe ek 


6k RNS 


TREADS were formed by cutting away 
upper flange sections, drilling the tabs for 
bolts and bending the ends to fit snugly 
around conduit uprights. 


bolts and, after the treads were posi- 
tioned and bolted securely, the holding 
nuts were punched around the thread 
line to lock them in place. Conduit 
uprights are secured to the concrete 
flooring by means of bolted flanges; 
they are held snugly against the edge 
of the mezzanine level by means oi 
conduit clamps, and are again secured 
by having the upper ends bent down- 
ward to pass through drilled holes in 
the mezzanine flooring. The ends are 
held firmly in place by placing nuts 
above and below the platform planks 

These construction features, simple 
yet indicative of thought and planning 
are typical of countless details which 
add up into an efficient shop owned 
and managed by Bruno Barth. 


High Tension Insulators 
Cleaned By Pressure Spray 


MAINTENANCE 





Interruptions to electrical service, 
caused by flashovers due to fog con- 
tamination and encrusted dust forming 
on high tension line insulators, have 
been materially reduced in Los Angeles 
since the city’s Department of Water 
and Power adopted the plan of periodi- 
cally washing the insulators by means 
of a powerful water spray. 

Che spray is from a high-pressure 
hose mounted on a ladder truck similar 
in many ways to those employed by fire 
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No. 2035 

If you want a small, com- 
pact switch that really 
stands up, get this all 
bakelite, Flush Toggle 
Switch with box screws 
mounted in ears. Single 
pole, brown or ivory. 
Easy to install. Wide ears 
are scored. 5A-250V — 
IUA-12Z5V.\(T) 


No. 9101 
Perfect if you want 
a Flush Toggle 
Switch for extra 
rugged use. All 
bakelite — totally 
enclosed—top 
wired — has posi- 
tive kick off. Brown 
or ivory. Also in 
three way. 5A 
250V—10A-125V 
[T 


Write for ovr 
No. 


L 


ye a? 


No. 109 
Ideal if you wanta 
flush duplex, T-slot 
receptacle with 
plaster ears that is 
quickly installed. 
Box screws 
mounted in ears. 
All bakelite body 
in brown or ivory. 
10A-250V — 15A- 
125V. 


rew Catalog 
18 


These Circle F wiring devices meet 
all federal specifications, and all 
requirements of the REA and CSA. 
They have earned approval of the 
Underwriters Laboratories. 


can soll if... 


Circle F means wiring devices manu- 
factured from the best grade of 
materials—by skilled labor—and 
thoroughly tested and inspected. You 
know you're selling the best when 
you sell Circle F. 


No, 1 

You'll find this Duplex 
Flush Receptacle easier 
to install because box 
screws are mounted in 
ears—binding screws 
are backed out. Wide 
ears are scored. All 
bakelite—brown or ivory 
—double contacts. 10A- 
250V—15A-125V. 


CIRCLE F MFG. CO. 


TRENTON 4, NEW JERSEY 


WAREHOUSES 


Chi o—4920 West Madison 


Atian 54 Mari 


St. 
etta St. N.W. 


San Francisco—615 
Los A es—436 C 


m 
Montreal. 


Canada—? 


Ville-S$t.-Laurent Quebec 
Representatives in al! principal cities. 





Genuine Joe Say: 


> 


Always use 
Genuine 


ee they assure 
maximum performance, 
commutator and 
brush life... 


There is a difference in motor brushes. It takes brushes made of the 





correct grade of carbon—in the right size—to keep “new motor” 
performance. 

The original brushes in Wagner Motors are the finest obtainable, 
and are exactly right for the particular 

motor in which they are used. Always 

replace them with genuine, identical 

Wagner brushes...they’re easy to 

identify by the name WAGNER stamped 

on every brush. 

Do you have Wagner's Fast-Moving Parts 

Bulletin MU-122 and Motor Parts Catalog 

MU-40? If not, write for your copies 

today. Every repair shop can use these 

helps. 


WAGNER ELECTRIC CORPORATION 

6413 Plymouth Ave., St. Lovis 14, Mo., U.S. A. 
MOTORS - BEARINGS - STANDARD ROTORS 
BRUSHES - CAPACITORS - COMMUTATORS 


650 AUTHORIZED SERVICE STATIONS 
OR PARTS DISTRIBUTORS 


AERIAL LAUNDRY, designed by engi- 
neers of Los Angeles Department of 
Water and Power and assembled by 
Yankee Motor Bodies on an Autocar 
chassis, keeps high-tension insulators 
clean throughout the city and prevents 
power interruptions due to flash-overs 
caused by smog and dust contamination 


fighters, yet the unit was specifically 
designed for pole-line work by engi- 
neers in the Department’s automotive 
and transportation divisions, and rep- 
resents 23 years of experimentation 
and revision. 

This aerial laundry has a 900-gallon 
tank, 72-foot extension ladder, and 
pumping equipment capable of devel- 
oping water pressure up to 1000-psi 
at the hose nozzle. The truck on which 
this equipment is mounted is an Auto 
car U7Z0S model with a 200-inch wheel 
base. A shorter over-all length, con- 
tributing to maneuverability in traffic 
and cramped spaces, was obtained by 
locating the engine beneath the driv- 
er’s seat. 

In action, the spray is directed by 
a member of the unit’s 7-man crew 
from a crow’s nest at the top of the 
ladder. Water pressure is built up by 
a triplex piston pump driven by the 
truck engine through an in-line power 
take-off. Pressure is pushbutton con- 
trolled by the man in the crow’s nest 
who regulates the pump’s action from 
that remote station. This man also has 
a 2-way phone to communicate with 
the driver of the truck and with the 
operator of the ladder 

The ladder operator sits at controls 
just aft of the cab and raises, rotates, 
extends and retracts the ladder as re- 
quired, Rotation is a full 360 degrees 
and this rotation, together with ex- 
tensions and retractions, is hydrauli- 
cally controlled. Stabilizing jacks are 
employed when the ladder is used at 
right angles to the truck. 

Safety is promoted by spotlights 
mounted in the crow’s nest and on top 
of the cab. Red lanterns also warn 
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Plastic tape “gets around” 
another tough problem! 


What’s the easiest way to put a dependable 
anti-corrosion coating on joints and fittings of 
pre-coated conduit? Wrap the bare spots with 
“Scotch” Electrical Tape No. 22! That’s what 
the contractor for American Cyanamid Com- 
pany did. Results are completely satisfactory. 


This heavy-duty plastic tape can “get 
around” plenty of protecting and insulating 
problems for you, too. It’s available in many 
widths and lengths for practically any re- 
quirement. Order a supply from your jobber 
today and see for yourself how long it lasts. 


Quick Facts 


about “Scotch” Electrical Tape No. 22 


e TOUGH—resists weathering, water, 
acids, oils, alkalies and common commer- 
cial solvents. 

e HIGH DIELECTRIC—over 10,000 volts. 

¢ COMPACT—only .010 inch thick. 

e STRETCHY —conforms to any surface. 


e FAST—sticks without moistening. 


‘The term “Scotch” and the plaid design are registered trademarks for the more than 200 pressure- E | ectri cal Ta pe 
sensitive adhesive tapes made in U.S.A. by Minnesota Mining & Mfg. Co., St. Paul 6, Minn.—also 
makers of “‘Scotch’’ Sound Recording Tape, “‘Underseal”’ Rubberized Coating, “‘Scotchlite” Reflective 
Sheeting, “‘Safety-Walk” Non-slip Surfacing, “3M” Abrasives, “3M” Adhesives. General Export: 
122 E. 42nd St., New York 17, N. Y. In Canada: London, Ont., Can. 
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helps you 


PERFORATED 
HANGER 
IRON 





SPEED CONSTRUCTION, CUT COSTS! 


Forty years of manufacturing experience and, recently, construction 
of a big new plant at Addison, Illinois, just west of Chicago, 
enable us to produce those quality Paine hanging and fastening devices in 
quantities to satisfy all your demands. 





Accurately perforated Paine hanger iron, with milled, burr-free 
edges, has a thousand uses. It comes in five widths and gauges, in ten 
foot straight lengths and ten foot coils. A compact, eye-catching 
Merchandiser steps up sales of packaged coils for retailers — and provides 
handy storage for the many contractors who buy it complete 
to insure having Paine hanger iron always on hand. 


THE PAINE COMPANY, 6 Westgate Road, Addison, Iltincis 


Ly 
the best craftsmen always take pA 3 S 


Spring Wing Toggle Bolts Conduit Clamps Star Drills 





Expansion Anchors Pipe Hooks and Straps Malleable Shields 
Sudden Depth’ Drills Hanger Iron, perforated Special Hanging and 
Wood Screw Anchors Expansion Shells Fastening Devices 





motorists of the truck’s presence. 

[he aerial laundry operates along 

ity streets mainly at night to avoid 
interference with daytime traffic or 
business, and it has been designed to 
function quietly so as not to disturb 
residents of the suburban areas. 

Since water in the Los Angeles city 
mains has a resistance well above 
1000 ohms per cc, water treatment is 
unnecessary and the hazard to the 
operator is nil. Water is obtained di- 
rectly from city hydrants. 

With these units in service, the cost 
of cleaning insulations has been cut 
in half and lines need not to be taken 
out of service during the procedure; 
a factor that frequently called for the 
necessity to have duplicate trans- 
mission line facilities available under 
the old hand-washing procedure. 


Plug-in Strip Gives 
Counter-Top Current 


SALES AND SERVICE 





Attention to small details makes 
Bruno Barth’s San Diego Electric 
Shop an effective service center. One 
of many practical ideas employed in 
their sales office is the use of a plug-in 
strip recessed along the rear of the 
main counter area. Using this con- 
venient source of current, small mo- 
tors brought in for repair can be 
plugged in and checked in front of the 
customer, and special displays involv- 
ing lighting can be illuminated with- 
out the necessity of running an exten 
sion cord from a receptacle. Also, 
since the counter is fairly wide, a par- 
tition separates the shelves into two 
sections, the one on the front being 
glass-enclosed for the display of elec- 
trical equipment and the settion to the 
rear being used for office supplies, sales 
stock or repaired appliances waiting 
to be picked up. 





Counter fop Plug-in strip 
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RECESSED POWER STRIP along rear of 
counter makes it possible to test or dis- 
play electrical equipment without neces- 
sity of extension cord. 
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IN 
_ © }» INDUSTRIAL 
i, 2 CONTROL 


CS 











© SINGLE T OM BLE POLE TYPE * SNAP ACTION MAKE AND BREAK * INSTANT 
) OR COUNTERCLOCKWISE LEVER ACTION © LEVER ADJUSTABLE TO 
FULL 360° RANGE © A VARIETY OF LEVER LENGTHS and ROLLER 
ABLE ON SPECIAL ORDER © ALL-PURPOSE, CAST ENCLOSURE CON- 
ATHERPROOF * FLUSH OR SURFACE MOUNTING © CHOICE OF 3 
N.C., N.O. and N.C © RATED 600 VOLTS MAXIMUM 


One of the most commonly used of all pilot devices, limit switches are an indispensable part of practi- 
cally every machine tool and other electrical installation requiring that movement be stopped or changed 
in direction automatically. 

Because they are vital to the proper operation of a wide variety of machines, Arrow-Hart Limit Switches MOUND 

are designed and manufactured to provide the greatest possible electrical and mechanical versatility, AMPERES 
dependability and high performance. The snap-action mechanism makes or breaks contact at the correct | Nermal | Inrush 
speed regardless of the speed of travel of the actuating lever. Mounting to meet the requirements of VOLTS | AC. T 
practically any installation can easily be accomplished. The sturdy, cast enclosure with gasket provides 4 

ample protection against oil, dust, dirt and other break-down materials. Ws 15 

Key to high ovtput and increased profit is dependable performance — and Arrow-Hart Limit Switches are ™ |e 

basic for dependability. Send now for complete information stating your installation requirements. Write peed 6 

to: 103 HAWTHORN STREET, HARTFORD 6, CONN. 600 i 5 


BUY WITH CONFIDENCE + PROFIT BY PERFORMANCE 
THE ARROW-HART & HEGEMAN ELECTRIC CO., HARTFORD 6, CONN., U. S. A. 





aggre 


LO-SAFE 


TYPE “RA” RIGHT ANGLE 
EXPLOSIONPROOF MOTOR CONTROLS 


FOR COMPLETE PROTECTION, ADDED DEPENDABILITY 
AND PEAK PERFORMANCE — ALL IN A CONTROL JUST % 
THE SIZE AND WEIGHT OF ANY OTHER ON THE MARKET 


The C. M. KEMP MFG. CO. — specializing exclusively in the design and manufacture of industrial 
gas machinery — is, naturally, well aware of the importance of selecting only safe, dependable 
motor controls of fine quality for equipment to be used in hazardous locations. 


For this reason, Arrow-Hart EXPLO-SAFE was the logical choice for the Kemp Dual Tower Adsorp- 
tive Dryer shown above. Used for instrument air drying in a large southwestern chemical plant, it 
is equipped with an Arrow-Hart Size 1 Starter, a Size 3 Contactor and an explosionproof Push 
Button Station. This installation provides convenient control with complete protection and the 
greatly reduced size of the EXPLO-SAFE units permits mounting on an unusually compact panel 
with plenty of room left over for straight-thru wiring connections enclosed in a heavy conduit. 
Like all A-H Magnetic Motor Controls, EXPLO-SAFE features the exclusive Arrow-Hart RIGHT 
ANGLE Operating Mechanism. This first real advance in motor control design in over 20 years 
makes it possible to bring full safety plus new standards of performance and long-lived depend- SIZE 1 

ability to every hazardous and exposed installation. NEMA TYPE Vil 








A 


A COMPLETE LINE OF EXPLO-SAFE* STARTERS AND CONTACTORS 
IN SIZES 00 AND O THROUGH 4 WITH ALL AUXILIARY EQUIPMENT 
For Full Information On 

* EXPLO-SAFE CONTROLS for hazardous and exposed locations, send for 

your copy of the EXPLO-SAFE Bulletin. 

© ARROW-HART “RA” CONTROLS for every motor control requirement, 

send for the complete new Arrow-Hart catalog, INDUSTRIAL MOTOR CON. 

TROLS. Just fill in and mail the attached coupon. 

*Approved by Underwriters’ 


Laboratories. NEMA VII, IX 
Sizes 0 thru 3 


. ARROW-HART 


Y INDUSTRIAL CONTROL DIVISION 


THE ARROW-HART & HEGEMAN ELECTRIC CO. 
103 HAWTHORN STREET, HARTFORD 6, CONNECTICUT, U.S.A 


THE ARROW-HART & HEGEMAN ELECTRIC CO. 

103 HAWTHORN STREET, HARTFORD 6, CONNECTICUT 
Please send me the following bulletins 

() LIMIT SWITCHES () A-H PUSH BUTTON STATIONS 
C) EXPLO-SAFE Motor Control [] A-H MOTOR CONTROL Catalog 
(1) A-H MULTI-SPEED and REVERSING CONTROLS 

NAME_ 


Branches in: ATLANTA, BOSTON, BUFFALO, CHARLOTTE, CHI- 
CAGO, CINCINNATI, CLEVELAND, DALLAS, DENVER, DETROIT, 


POSITION. 


‘a 
a 
a 
CO. NAME 4 
a 
4 





INDIANAPOLIS, KANSAS CITY, LOS ANGELES, MILWAUKEE, 
MINNEAPOLIS, NEW YORK, PHILADELPHIA, PITTSBURGH, ST. 





CO. ADDRESS __ LOUIS, SAN FRANCISCO, SEATTLE, SYRACUSE. In Canada: 


a ——— 





Arrow-Hart & Hegemon (Canada) Ltd., Mt. Dennis, Toronto. 


Printed in U.S.A. 








YOU CAN BUILD AN 
ELECTROMAGNETIC 
DYNAMOMETER 


[FROM PAGE 90) 


itself but does not consider errors out 
cropping from the coupling 
Instrument Losses 

In alternating current measure 

ments, the resistances of voltmeter 

coils and wattmeter potential coils are 

lower than in direct current; also the 


voltages generally are higher. Conse- 


quently, the I’R losses in ac instru- 
ments generally are high. These 
losses, if not segregated out will show 
up as motor losses and, for smaller 


motors, will give substantial mislead- 
ng results. The I’R loss can always 
be calculated as E’/R for the volt 
meter and wattmeter potential coils for 
typical cases where these coils appear 
on the load side of current connections. 
rhese total instrument losses should be 
subtracted from the motor watts input. 
At 440 volts, it is common to have 30 
watts lost in the instruments—a value 
that cannot be ignored in motors 5 hp 


ind below. 
Dynamometer Tests 


Measurement of motor performance 
from no-load to beyond maximum pos- 
sible load is made relatively simple by 
means of a dynamometer. A typical 
set of performance curves for a 3 hy 
3500 rpm motor is given by Fig. 
showing the actual measured points. 


), 
> 
> 


The coordinates of this graph are so 
arranged as to relate horsepower out- 
put to motor current, kilowatts, motor 
efficiency, power factor and the rpm. 
\ complete investigation of motor per- 
formance is the result 

Fig. 4 shows a speed-torque curve 
of a special 5 hp, 1750 rpm motor and 
another for a special 3 hp, 1150 rpm 
motor with points taken well down be- 
low maximum torque in the unstable 
region of an induction motor. In this 
instance, the 5 hp motor exhibits a 
slight subsynchronous locking point 
at 260 rpm while the 3 hp motor (with 
an unskewed rotor) shows a large 
asynchronous hook. The investigation 
of such phenomena is made possible 
with a dynamometer. 

Measurement of stray load losses in 
electric machinery when of magnitude 
around 1%, more or less, is difficult to 
do by any method Dynamometers 
properly used can estimate this loss as 
well as any method. Curves showing 
the consistency of stray load losses on 
ene particular 10 hp, 1750 rpm, 230 
volt de motor are shown in Fig. 5. 
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Why Electricians Demand 


RIiID> 


New Neo. 40 


TRISTAND 
Pipe Vises 






RiGeib TOOLS 


make good workers 












better i 





available 
for Tristands 
in service 


@ Handy tray keeps your 
tools at your fingertips 





% Tristand is really a portable workbench with a vise—roomy top 
tray has pipe and conduit benders in 3 sizes and pipe rest; tool 
tray below keeps tools handy. 


% That tool tray also makes Tristand extra rigid— won’t fold up in use. 
% LonGrip tool-steel vise jaws won’t slip. 


% No. 40 yoke vise Tristand is 2%” capacity, No. 45 chain vise 4’’— 
buy these work-saver RIf@mibs at your Supply House! 


THE RIDGE TOOL COMPANY « ELYRIA, OHIO 





Work-Saver Pipe To ols 
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CLARK wsCY¥ 


The starter with the 


NEW ARC QUENCHING PRINCIPLE 











Sa RENT 





Here's what happens inside the steel] arc shields of the new CLARK type"CY” 
AC Motor Starters, sizes 2 and 3. Combining strong multi-turn magnetic blow- 
outs and dovble-break contacts for the first time in this type of starter, the 
CLARK Type “CY” sets new standards for effective arc quenching and length 
of contact life . . . The effect of the magnetic field set up by the coil extinguishes 
the arc by either lengthening or confining it. At the same time the arc is forced 
fo rotate, thus moving continually from a hot to a cold spot on the contact 
surfaces. The arc chamber is closed at the top, thus minimizing the chances 


of phase to phase failures by preventing accumulation of ionized gases 
between wiring terminals. 


THE CLARK CONTROLLER CO. 
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Now you can get this revolutionary starter in sizes 
0, 1, 2, and 3. The size 3 uses the same new principle 
of arc interruption—with magnetic blow-outs and 
twin-break contacts—which has proven so success- 
ful on size 2... Here is a rugged AC Magnetic 
Starter that provides the extra protection and 
dependable operation of Mill-type, heavy-duty con- 
struction in a compact unit. In addition to the many 
built-in features which mean better performance, this 
starter is designed to reduce maintenance costs to an 
absolute minimum. Contact surfaces can be quickly 
inspected without tools. Contacts can be quickly 
replaced with a screw-driver and a wrench without 
removing starter from cabinet. All parts are acces- 


sible and removable from the front. Captive screws 





are used wherever possible to simplify reassembly. 











Clark Bulletin 6013 type’CY” AC Magnetic Starter, 
Size 3 with NEMA 1 cabinet cover removed, 
Note clean design, with plenty of wiring space. 





SEE ALL SIZES—0, 1, 2 and 3 IN VARIOUS 
TYPES OF CABINETS AT OUR BOOTHS 68, 69, 
70, 71 at the Iron and Steel Exposition, 
September 30, October 1, 2 and 3. 




















1146 EAST 152nd ST. a CLARK ENGINEERED 
CLEVELAND 10, OHIO ELECTRICAL CONTROL 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . SEPTEMBER, 1952 














- 


“Easiest fuse 
fo renew 


| ever used. 
It’s G-E” 


a ial 











“Only three pieces to handle—plus the link— 
when I renew blown links in this new General 
Electric time-delay fuse. It’s a well-made, 
sturdy fuse, too. I like the ribs on the cap— 
they give a better grip than knurling. You can 
tell at a glance which end comes off.” 


You'll like these other features of G-E fuses too 


General Electric makes them all 1, All contact surfaces on renewable fuses are silver-plated to elimi- 
One-time fuses: nate heat caused by oxidation. 
All standard ratings . 
from 3 to 600 amp. 
Available for both 
250V and 600V 2. Newly designed links give accurate and consistent time-delay. 
service, 


3. The simple three-piece construction applies to ferrule type fuses, 
> too. This fuse has a patented hinged contact plate—no washers to 
Renewable drop. 
time-delay fuses: 


All Jard rat ° . 
pays yee For complete data, address Section D41A-918, Construction 
from 3 to 600 amp 


Available for both & Materials Division, General Electric Company, Bridgeport 2, Conn. 


250V and 600V 
Plug fuses: Cu can ful your conflilence mn — 
Transparent-top plug 


service 
fuses. 3 to 30 amp, 


S | GENERAL @® ELECTRIC 


Underwriters Laboratories, Inc. 
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NEW P RODUCTS Please send me without obligation, further information about the following: 
CATALOGS, BULLETINS woes TILL LCE 


(Product News, Product Briefs, Catalogs and Bulletins) 


ADVERTISEMENTS I LT Ad tak Ge 


We Sr nes cb riedinteesadceessaveuca oFUTLE.. .covcccced Boece 


WITH THIS POSTCARD SI a ccacvsvccncscecenesesebacevuceensecsscheproessan Bees 


ADDRESS 


For further information on new products, 
trade literature and advertising appearing 
in this issue — 


After the words “Item Number’’ — Just in- 
sert the numbers of any items appearing 
on the pages under PRODUCT NEWS, 
PRODUCT BRIEFS and CATALOGS, BULLE- 
TINS AND ENGINEERING DATA. Use the 
boxes provided. 


STAMP HERE 


The Editor 

ELECTRICAL CONSTRUCTION AND MAINTENANCE 
330 West 42nd St., 

New York 36, N. Y. 


After the words “‘Advertisement on Page” 
— Insert in the boxes the page numbers of 
any advertisements about which you want 
to know more. Where more than one ad- 
vertisement appears on a page, include 
the manufacturers initials. 





PLACE 2¢ Do you have a problem in wiring layout, motor 
control, lighting methods, code interpretation? 


For sound technical advice 


«++ ASK THE EDITORS 


STAMP 
HERE 





Do you want advice on cost analysis, esti- 
mating and billing procedures, market condi- 


ELECTRICAL CONSTRUCTION AND MAINTENANCE tions, or government regulations? 


330 West 42nd St., 
New York 36, N.Y. To get reliable information 


++ USE THIS CARD 


| 
| 
| 
| 
! 
| 
| 
{ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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Do you want to read more articles on some 
subject? Want names or addresses of any 
manufacturers? Do you have a gripe? 


For quick results 


COMPANY 


ADDRESS 


a TO ASK THE EDITORS 
USE THIS CARD 





Product News 





Switch Box Support 


\ new means of mounting a switch or 
receptacle box in a horizontal position 
has been developed 
plaster ears of box. Box is then hung 
from straight bar hanger mounted hori- 
zontally on joists. Second hanger is then 
fitted to lower ends of clips and nailed 
in position parallel to first hanger. This 
method permits box to be mounted in a 
horizontal position at 


Clips are snapped on 


any distance be- 
tween joists and at any height between 
ceiling and floor. Box can be ad- 
justed in or out for flush mounting. Kit 
contains two snap-on mounting clips with 
embossed nubs that hold to ears, and two 
straight 18 inch formed type galvanized 
hangers. Also available in 25 inch length. 
The M. B North- 
ook. Til 


an 
also 


Austin Company 


Interlocks (2) 


A design change has been made in elec- 
trical interlocks for its NEMA Size 2 
and Size 3 contactors and starters. Inter- 
locks are used to operate pilot lights or 
other signaling devices, or to either pre- 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . SEPTEMBER, 1952 


vent or insure the simultaneous operation 
of a second motor starter. They consist 
of an insulating block on which the sta- 
tionary interlock parts and a_ separate 
movable contact are mounted. Interlock 
block fastens to contactor base plate by 
two machine screws. Movable contact 
fastens to contactor yoke bar. As many 
as five base mounted interlocks are avail- 
able for each dev ice. 

Square D Company, 4041 NV 
St., Milwaukee 12, Wis 


Richards 


Grounding Devices (3) 


A new line of 250 volt 3-wire ground- 
ing type devices. The proper use of these 
devices will make it impossible to plug 
125 volt appliances into 250 volt outlets 
and vice versa. They have power blades 
and slots arranged in tandem. The new 
line includes single and duplex flush out- 
lets, connector bodies, a flush connector 
base and caps in plastic and rubber, with 
and without cord grips. For use with 
portable tools and equipment used in in- 
dustrial plants, commercial  establish- 
ments, institutions, public buildings, 
farms and building construction where 
the supply service is 250 volts 

The Bryant Electric Company, Bridge- 
port 2, Conn. 


Geared Motors (4) 


New geared electric drive with double 
reduction gears is available for heavy 
duty applications. Available with Class 
I, II and III gears in frame size 364/365, 
and AGMA speed 155 rpm and slower in 
ratings from 5 to 25 hp. Bearings are 
mounted in outer walls of gear case and 
gears are mounted between these widely 
spaced bearings, permitting use of offset 
shafts and providing permanent bearing 
and gear alignment in uniform distribu- 
tion of load. Corrosion resisting grey iron 
housing, labyrinth seals, large terminal 
boxes and helical gears, make these mo- 
tors suitable for low-speed drives where 
maximum protection is required against 
non-explosive liquids, dust or vapors. 

Sterling Electric Motors, Inc., 5401 
tnaheim-Telegraph Road, Los Angeles 


22, Calif. 


Panelboard System (5) 


Stab-Lok panelboard system 
utilizes the advantages of the Stab-Lok 
circuit breaker system. It is now pos- 
sible to arrange on-the-spot assemblies 
of required panelboards. By getting the 
correct size enclosure and the required 
number of one and two pole Stab-lok cir- 
cuit breakers from the distributor's stock, 
an entire panelboard may be assembled 
in minutes. Enclosures contain 44% inch 
gutters for easy wiring, the interior is 
removable to give complete box acces- 
sibility for wire pulling, and the trim lines 
up automatically. Polarity sequence pro- 
vides flexibility for most any requirement 
up to 42 circuits 
Federal Electric Products Co., 
Newark 5, N 


A new 


50 Paris 


ai” 


Compression Connector 


(6) 


Terminal lugs and splicing connectors 
of seamless copper tubing are designed 
for installation by a new hand-operated 


crimping tool. The lug or connector is 
held in a jig, while the ratchet operated 
tool provides a full circumferential crimp. 
Tools are light in weight and handle from 
No. 2 to 500,000 circular mil, without 
change of parts or dies. 

F. M. Anthony Company, 2022 Oakland 
{ve., Piedmont 11, Calif 
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unit. On wet plaster ceilings the lower 


flange of ring is flush with finished plas- 
ter and can be decorated at same time 





(7) 


it incor- 


Hanger 


\ newly deve pole top un 
patented 


and lowering hanger 


oped 
Thompson discon- 
mechanism. 
maintenance man works at 
“dead (the 
top), there are 

electrical Unit 
e-top fitting complete with 
pulley, a divided mast-arm, 


rating the 
lecting 
Since the 
with a fixture 


round level 


live contacts stay at pole 
hazards 


a pol 


f-contained 


stainless steel operating cable, and a 
htting an 
contains a 


end The mast-arm, 


} 
alloy 


mast-arm 


aluminum extrusio 


Y-shaped 
stability 


partition for oth increased 
and 


cable fre 


separation of the movable 
wir- 


teatures 


operating m the electrical 
end fitting, 
a self-contained “plumbizer” that 1 
adjustment either le of t 
The pole top langer 


b 


ing. The mast-arm, 
rovides 
cen- 


be 


) 
for 38 he 


terline can 
adapted to new 
means of a fabricated tenon insert in top 
ot! pole Available in eit 
double arm models. 
Thompson Electric ( 
Power Ave., Cleveland 14 


standard metal poles by 
single or 


ympany 1157 


Ohio 














(8) 


A flush mounting lighting unit for in- 
stallation in gymnasium or combined gym 
and assembly hall in scl 
pended ceilings are used. Other 

rinks, armories, and indoor arenas. Unit 
porcelain 
aluminum 

yoke of 


necessary 


Lighting Unit 


where sus- 


ols 
uses are 
onsists of a standard dome 
enameled reflector wit! 
socket fittings; a 
Strap wire 


bolts, 


cast 
supporting 
iron; a guard; all 
adjustment 
framing structural 
frame the in the 
Framing ring is permanently in- 

ceiling is constructed or 
Attached with standard per- 
supports weight of 


nuts strapping 
ring ot 


means; and a 


iron to opening 


angle 
ceiling. 
stalled when 
remodeled 


forated strapping, it 
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On dry ceilings the ring can be installed 
after tile board and will cover the 
raw edge and form a tight joint. 

Quadrangle Manufacturing Co., 32 S. 
Peoria St., Chicago 7, Ill. 


or 


(9) 


A newly designed starter 
“lint-tight” De 
signed specifically for the textile industry, 
the sheet steel enclosure is provided witl 
a neoprene gasket which excludes all lint 
and dust found in textile applications. The 
flush handle reduces possibility of damage 
or accidental operation. Handle position 
shows whether starter is 4 
Cover is interlocked to prevent opening 
when “on” Protected type 
overload permit group fusing of 
several motors on a single branch circuit. 

Square D Company, 4041 No. Richards 
St., Milwaukee 12, Wis 


Motor Starter 


loom 


motor 


featuring a enclosure 


“on” or “off 
starter is 


relays 


(10) 


A new lead-lag slimline ballast is avail 
38, 58, and 75 watt two-lamp 
New circuiting and improved pro- 
duction methods have reduced the size of 
the ballast to 3% in. by 25% in. by 13% 
in. with a corresponding reduction in 
weight. Stroboscopic correction as well as 
long lamp life is obtained through the 
lead-lag circuit. 
Westinghouse 
burgh 30, Pa 


Ballast 


able in 
sizes. 


Electric Pitts 


Corp., 


Wire Measuring Unit 


consists ol 


. SEPTEMBER, 1952 





(11) 


The new “Tums” wire measuring unit 
meter and take up reel 
mounted on a framework. The 
meter takes wire, rope and other flexible 
material up to 1 inch in diameter. It 
registers up to 1,000 feet and instantly 
to zero. The take up reel has a 
tapered cone for easy removal. The outer 
spokes slip off. Reel dimensions are 18% 
inches in diameter by 7 inches wide. Will 
hold up to 1500 feet of No. 14 wire. Unit 
is light enough to be portable, yet can be 
lagged down to floor for permanent 
mounting. 

Hykon Manufacturing Co 
St., Alliance, Ohio 


steel 


resets 


, 163 E. State 


(12) 


A series of small toggle switches de- 
signed primarily for use in assemblies 
where precise switching components must 
be located in unusually small space. The 
switches are for aircraft use, but also 
industrial applications. One assem- 
bly, 6AT2, is a single-pole, double-throw 
which employs one ISMI switch riveted 
1 toggle bracket. Another, 


Toggle Switches 


have 


into a_ steel 
6AT3, includes two basic ISMI switches 
and gives double-pole double-throw serv- 
Toggle bushings are threaded and 
fitted with hex nuts for panel mounting. 
Detents are provided in the toggle me- 
chanism in both the actuated and un- 
actuated positions of the toggle. 

Micro Division, Minneapolis-Honey- 

ell Regulator Co., Freeport, Ill. 


ice 


125 





make 
better 


connections! 


coilh 


the better-fitting, longer 


lasting, iron conduit bodies. 


@ Cleaner, carefully 
gauged threads 


@ Maximum room for wire 


pulling and splicing 
@ Rounded and bushed 
openings 


@ Larger radii to protect 


conductor insulation 

@ Threaded straight for 
perfect condult align- 
ment 


better 
connections 


through EFCOR's wide 
and complete distribution 


@ Most complete line 
available to you 


@ All electrical fittings for 
all installations 


@ Warehouses in ail prin- 
cipal cities 


For FREE illustrated literature 
and price lists, contact your 
neares! wholesaler. 


look for the ot- 
qrroctive red and 
block corton. 


Electrical Fittings Carp., Dept. C9 ” 


_ Woodside 77, New York 
_- $OLD THROUGH 
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Wiring Trough (13) 
RT-9 wiring tr 

ne floodlights and 
ening with gasketed 
wiring. It 
marily for 


ugh 
has a three-inc! 
cover for ease 
is designed to be used pri 
larger installations. It is for 
se in parking areas, gas stations, recrea- 
tion fields, golf ranges, 
iid other areas where uniform floodlight 
ng is.desired. 
RAB Electric 
wt 13°th St.. 


motels, diners 


Manufacturing Co., 113 
New York 51, \ 


Cable Racks (14) 


\ new insulating 
cable racks, made of canvas base insulat 
ing material. The divided into 
two groups as required by the National 
Electrical Code for 300 volts and under, 
300 volts. Standard racks 
maximum size holes possible to maintain 
Mounting bolt holes 
standard bolts. A 

standard carrier 
This is the clamping type, and holes 


series of phenoli 


series 158 


or over have 


required clearances 
take 
of the 
able 


size modification 


rack is also avail 


are drilled to fit spec ified cable diameters 
The 


types 


series covers a range ot 


complete 
and sizes, including the delta 
rangements 

{dalet Manufacturing Co 


tv-e., Cleveland 11, O] 


14300 


Voltage Indicator (15) 


designed to measure 
as well as amperage, 
and other quantities 
which can be converted to voltage. The 
device, basically a high-resistance 
precision voltmeter containing an elec- 
tronic amplifier, features a self-balancing 
circuit. It is capable of measuring a 
0.001-30 volt differential of two input 
voltages ranging from 1-400 volts, pro 
viding they do not differ by than 


\ new indicator, 
differential voltage, 
spe ed, pressure, 


new 


more 


mounts up 


300:1, The inst 
cate tull small as 
0.022 volts. The scale can be marked in 
volts, amps, feet per minute, Used 
with standard such aS a 
recorder, indicating instrument, or alarm 
relay, the differential voltage indicator 
will record deviations at a point 
irom installation, or sound an alarm when 


leviations 


iment can be set to indi 


scale tor voltages as 
etc. 


accessories, 


remote 


occur 
General Electrii Schenectady 5, 


Ns 8 


(16) 


bus feeder bus 
systems aluminum bus bars 
offer lighter weight assemblies with elec- 
trical characteristics and capacities com 


Aluminum Bus System 


Plug-in enclosed and 


employing 


parable with copper bus systems. LV D-5 
(aluminum ) has high transmission 
efficiency with ac resistance only slightly 
than de. Use of aluminum 
assures better availability during 
Joints and terminals are 
plated eliminating oxide and electrolysis 

The new LVD-5 line is listed 
from 600 to 4000 amperes at 600 
2 pole, 3 pole, 3 phase 
+ wire and 4 pole systems. The FVK line 
vith aluminum bus is available in ratings 

225, 400, 600 and 800 amperes at 600 
volts or 

Trumbull Electric 


bus 
higher also 
emer 
gency periods 
problems 
by U.L 

It 


its or less ior 


less 
Department, General 


tric ( Plainville, Conn 


(17) 


receptacle whic! 
locations 
It incorporates a 
sealed mercury switch which deenergizes 
each socket before a plug may be in 
serted or removed. The mercury switch 
vorks on a cam lever which locks cord 
set caps in position after they are in- 

rted. In the locked position the mercury 
switch completes the circuit. A flip up- 
vard of cam lever tilts the switch, breaks 
the circuit and allows cord caps to be 
pulled out safely. It incorporates stand- 
ard, single or duplex receptacles to fit 
any conventional cord set. Ratings of 
either 115 volt, 20 amp, or 250 volt 10 

ip, are available. Receptacles furnished 
for single 3-wire; duplex 3-wire; dual 
3-wire; single 4-wire; or dual 4-wire 


Receptacle 
\ new 


ermits use ol 


interlocking 
cord sets for 


which are hazardous 


service 
Tigerman Enginecring Co., 4332 North 
Western Ave., Chicago, Ill 
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ONVERT MULTI-BREAKERS 








1 ANY NO. 3 MuLTI- 
BREAKER can be converted 
to the new, flexible 8 
Circuit Stab-lok Circuit 
Breaker. Just remove the 
face plate. 


2 DISCONNECT WIRES to 
Multi-breaker block. Back 
off plaster level adjustment 
screw all the way and re- 
move entire interior. 


3 INSTALL new back plate 
by simply screwing in center 
screw. Connect line wires 
to stab-in bus and you're 
ready to install breakers. 


4 SNAP IN Stab-lok circuit 
breakers of the exact am- 
perage you need and 
connect conductors to their 
terminals. 


5 MOUNT new face plote 
ond adjust plaster level 
screw. Note that every item 
n is included in the 
Stab-lok 3MBA. 











TY SWITCHES 


.) . Bus BU 
Tite! PANELBOARDS 8 


p FUSE BOXES « Cc 
. MIGHTIN 
COMBINATIO 


PROOF SERVICE AN 
NTPS PANELBOARDS 
TARTERS 


ONTROL CENTERS 
G PANELBOARDS 
N REVERSING START 
wseMTING PANELS 


to Stab-lok 


REGISTRATION APPLIED FOR 


Another example of the Stab-lok 
System ... the integrated system that 
grows without causing obsolescence! 


SICK AND TIRED of ripping out old Multi-breaker No. 3 boxes to 
meet simple capacity changes? Then join the stampede to the 
Federal Noark Stab-lok System. It was devised and is constantly 
developed to be completely flexible to meet your changing require- 
ments, yet so standardized that radical changes are made in minutes 
at amazingly low cost. 

With the Stab-lok 3MBA, for example, you could get two extra 
circuits from old No. 3 Multi-breakers originally installed with 6 
circuits . . . easily . . . quickly . . . at low cost. And you get the amper- 
age ratings you want, too. You can convert to a capacity of 8 single 
pole Stab-loks or 2 double pole and 4 single pole Stab-loks, each 
with a rating from 15 to 50 amperes. 

And you are converting to time-tested Stab-loks, too. Millions 
upon millions of these sturdy breakers are now in use . . . proving 
them the most reliable, low cost breaker on the market. 

Federal Electric Products Company, 50 Paris Street, Newark 5, 
New Jersey. 
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LATROBE 





— THAT LASTS 


COMPACT—ECONOMICAL 


“Latrobe” Floor Boxes and Wiring Specialties are designed for quick, easy 
installation and superior performance. Stripped of frills and complex 
assembly, “Latrobe” Products do their job smoothly and economically. 





Improved 
Adjustable 
Watertight 

Floor Box 


No. 252-R Two Gang 
Adjustable Floor Box No. 471 “Latrobe” 


Neat and practical with No. 2038 Pipe or Conduit Hanger 
Receptacle in one section. One 
Cover Piate has ‘2 Flush Brass High quality and sure performer 
Plug: other has 2”. yet very ical for h 
pipe or conduit to steel beams. 
Takes pipe 42", %" and 1” 





“Bull Dog” Insulator 


Supports 


Safe and sure for clamping 
porcelain or glass insulators 
to exposed steel frame work. 
Sons alin Cable Staples 


Sold Only Thru Wholesalers 


FULLMANS® 


MANUFACTURING CO. NOMICAL 
LATROBE, PA. 


EASILY 
INSTALLED 


Infrared Oven Panels (18) 


New, pre engineered electric infrared 
ven panels—in two modular sizes with 
built-in bus bars, insulation and frame 
arrive on the job complete, ready to be 
erected in oven structures and connected 
to plant wiring. Energy radiated by far 
infrared generator is absorbed with prac 
tically equal speed by all colors from 
black to white, with negligible reflection 
Clear glass and plastics, which transmit 
near-infrared, absorb this far-infrared 
radiation. “Far-infrared” is a technical 
name for the longer wave length of radi 
ation. Two sizes of panels are available 
1 by 4 feet, with a capacity of 10.8 kw 
and 2 by 4 feet with 21.6 kw capacity 
Output of panels is in excess of 9200 
Btu’s per square foot per hour. These 
two modular sizes can be assembled into 
ovens of almost any length, width or 
height 

Edwin L. Wiegand Co., 7500 
‘lud., Pittsburgh 8, Pa 


Fluorescent Ballast (19) 


The RSL-22-32 ballast operates a two- 
lamp circline fixture with parallel type 
circuit. Lighting a 22-watt lamp and a 
32-watt lamp, it assures continuous light 
ing even though either lamp may fail 
Size is 674 inches long, 2-7/32 inches 
wide, 15@ inches high with mounting 
centers 634 inches. Instant start LQ-22-32 
is a home installation ballast for two 
circline lamps. Requires no starters. 
Operates 32 watt-lamp and 22-watt lamp 
on series circuit. Series circuit designed 
ballasts, LQ-2S-20 and LQ-2S-22 instant 
start, operates two lamps simultaneously. 
They give efficient performance with 
2-14, 2-15, 2-20 or 2-22 watt lamps 

Advance Transformer Co., 1122 W. 
Catalpa Ave., Chicago 40, IIl. 
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Electrical Tapes (20) 


A new line of electrical tapes includes 
a four-coated, ravel-free friction tape; 
quick-fusing, high-dielectric rubber tape; 
a two-in-one plastic tape. The plastic elec- 
trical tape provides both insulation and 
protection against weather and mechani- 
cal abuse. The vinyl plastic body has a 
dielectric strength of over 8,000 volts 
It is resistant to acids, alkalies, corrosive 
salts, water, oils, greases and alcohols 
It is impervious to weather and retains 
its tackiness well at low temperatures 

Ideal Industries, In Sycamore, Ill 


Lighting Fixture (21) 


A new lighting fixture called Mifurba 
Norlite. Used by fur breeders for mating, 
grading and judging pelts and animals, 
its use is recommended for many othe 
industries where a clear North light is 
desired. In construction, unit consists of 
a heavy gauge steel framework measuring 
10 feet by 8 feet. The framework supports 
a special light reflecting hood and four 
lamp housings. The hood is made of % 
inch tempered Masonite finished with a 
special blue lacquer on the inside surface 
Outside surface is unpainted. Lamp hous 
ings are of porcelain enamel industrial 
type reflectors. Overall height of each 10 
foot section is 33 inches. Provisions are 
made for bolting sections together to 
make continuous lighting. Each section 
comes equipped with four special blue 
lamps. Each lamp furnishes 1500 watts 
at 115 volts. Wiring system is designed 
for operation on 3 wire, 220 volt, 35 amps 

Norlite Products Company, Fenton, 
Mich 


Capacitors (22) 


Stableox “D” capacitors will hold their 
charge for 200 days or longer. Type D 
are hermetically sealed. Case material is 
lead coated steel. Terminals are specially 
prepared and treated glass, stand-off type 
Type of winding is non-inductive. 
Operating temperature is minus 80 
C to plus or minus 75°C. Capacity 
tolerance is plus or minus 10%. Also 
available in plus or minus 5%, 3%, 2%, 
and 1%. “M” type brackets should be 
ordered separately when required. 
Channel brackets soldered to the case 
should be designated as “DYT” for top 
terminals, “DYB” for bottom terminals, 
or “DY” if no bracket is required. 

Industrial Condenser Corporation, 3243 
North California Ave., Chicago 18, IIil. 




















Deringer Percussion Pistol, 
Model 1843, product of Henry 
Deringer of Philadelphia. Deringer’s 
large caliber, short barreled pocket 
pistols were so popular that others imitated 
them—calling them “derringers”. 
John Wilkes Booth used a Deringer to assassinate Lincoln. 


Trap or Doorjamb Pistol, 


Caliber.31, made by North & Couch, 
Middletown, Conn. This lethal little 

device protected householders against 

burglars. Fixed to the doorjamb, with 

a cord running from muzzle rod to door, 

the pistol fired all its barrels into any intruder. 


Instant-heating 


Soldering Gun for 

light or heavy work. Dual heat 

greatly increases tip life. Swite 

instantly to high or low heat 
as job requires. Pre-focused spotlights end “blind 
soldering’. Exclusive tip-fastening arrangement assures 
full, constant heat. High-impact plastic housing. Perfect 
balance. Low-cost replaceable tips. Pays for itself in a few 
months. See at your Distributor or write for Bulletin direct. 


Get SOLDERING TIPS, new Weller Handy Guide to faster, 
easier soldering. 20 pages fully illustrated. Price 10c at your Distributor 
or order direct. 


SOLDERING GUNS 815 Packer Street, Easton, Pa. 
| The Finest Soldering Tool for the Finest Craftsmen 
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Siace 1909, the job of The Electric 
Products Company has been to 
create and develop special electrical 
rotating equipment . . . motors 

and generators to do existing jobs 
better or to reach into new fields 
to do jobs that couldn’t be done 
before. The natural “by-product” 
of our more than 40 years of 
specialization is that you get 
equipment designed and built to 
the exact requirements of your 
application . . . equipment that has 
greater dependability, longer life 
and that requires less maintenance. 


Send in the coupon below for 
detailed information about our 
Custom-Engineered synchronous 
motors and generators... d-c 
motors and generators... induction 
motors... battery chargers... 
frequency changers. 


A nation-wide sales engineering 
and service organization stands 
ready to meet all User requirements. 


THE ELECTRIC 


-PRODUCTS COMPANY. 


1734 CLARKSTONE ROAD 
CLEVELAND 12, OHIO 


Attach coupon te your 
letterhead for your copy 
of Bulletin 2-200 
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Supporting Structures (22) 


hi 
\ new cable 


trough, 


supporting structure lot 
conduit, pipe, 
system consists of channel-shaped intet 
locking parts, which by inserting the ends 
together and twisting, becomes a readily 
adjusted supporting 
without bolts or nuts. Parts are made of 
id formed carbon steel 

Rakit Corporation, 711 South 50th 
Philadelphia 43, Pa 


cables, etc. The 


structure assembled 


Recessed Troffers (23) 


A new line of recessed trofiers, called 
Uni-Flow, gives a selection of 2442 dif 
ferent lighting combinations. Available 
in every useful length for every conceiv 
able type of ceiling. Troffer can be speci 
fied before, during, or after building de 
signs have been completed without making 
changes in specifications for 
They offer unlimited 
stores, offices, schools, 
commercial installations. Basic open-type 
units are available in 2-, 4-, 5-, 6-, 8-, and 
10-foot lengths, either shallow (7 inches) 
or deep (10 inches). Each unit is avail 
ble with or without flange. A choice of 
shielding equipment is offered in lengths 
listed above including a metal louver 
with a 30-30 cut-off, a plastic louver with 
a 45-45 cut-off, Alba-lite, prismatic glass, 
Unilens, twin lens, curved lens, Fota 
light, longitudinal shields for two-lamp 
units and crosswise baffles for deep units. 
Available with one, two, or three lamps, 
except the 5- and 10-foot units which use 
one or two lamps standard or four-lamp 
tandem. A choice is offered of 40-watt 
[-12 standard or instant start bi-pin 
lamps, 38-watt slimline, 54-watt slimline 
40-watt T-17 low brightness, 85-watt 
Krypton and 20-watt T-12 lamps. Special 
Uni-Hangers cut installation time 

Mitchell Manufacturing Company, 2525 
N. Clybourne Ave., Chicago 14, Ill 


hanging 
applications fo 
institutions and 


(24) 


A new sump pump motor designed if 
direct mounting on the support column of 
sump pumps and cellar drainers. May 
also be applied to other items, includi 
milk coolers, agitators, mixers, etc. These 
% hp, split phase units are drip-proof, 
and meet all NEMA mounting dimen 
A heavy duty ball bearing is pro 
vided to withstand thrust load 


Sump Pump Motor 


sions 


Special 


features include a built-in float switch, 
rigid coupling, 8 ft rubber covered cord 
and plug and an automatic thermal pro 
tector 

The Hoover Company, Kingston-Con- 
ley Division, 68 Brook Ave., North 
Plainfield, N. J. 


(25) 


Industrial Staticator prevents fires and 
explosions in smokeless powder opera- 
tions. Hazardous areas can be protected 
by multiple automatic permanent Static- 
itor installations which sound both an 
iudible and warning whenever 
iazardous static develops on the machines 

whenever any one carrying the static 
otential on their person enters the haz 
ardous area. Warning monitor system is 
in operation 24 hours a day and sounds 
a warning instantly and automatically 
hoth in the area where static hazard is 
located and central control 
panel in the safety engineer's office. These 
instruments are approved by Underwrit 
ers Laboratories for use in Class 1, Groups 
C & D Hazardous Areas. Originally 
developed for use in hospital operating 
rooms, they can locate sources of static 
generation and provide automatic warn- 
i against static 
rubber and plastic coating 
photographic film plants, 
smokeless powder and high explosive 
plants, and other industrial operations 

The John Hewson Company, 106 Water 
t.. New York 5. N. Y 


Instruments 


visual 


also on a 


ing protection hazardous 
in refineries, 


“rations, 








Ballasts (26) 
New 


40-watt fluorescent lighting bal 

lasts, designed specifically for use with 
G-E’s  recently-developed Rapid-Start 
umps. They provide rapid lamp starting 
without external Available in 
ur ratings: for uncorrected-powe1 
factor operation of one 16-in. Circline 
Rapid-Start lamp, for uncorrected-PF 
eration of one 40 watt Rapid-Start 
ump, and for high-PF operation of one 
two 40-watt Rapid-Start lamps. The 
ballasts are of the cathode preheat type 
no-flicker starting in 
second. The uncor 
measure 614 by 234 


Starters 


and give positive, 
approximately one 
rected-PF ballasts és 
by 154 in. and weigh 2% Ibs. The high 
I'l’ single-lamp ballast is 34 in. longer 
and weighs 354 lbs., while the high-PF 
two-lamp unit measures 914 by 3% by 
2-13/32 in. and is 5x6% Ibs. 

seneral Flectric Co., Schenectady 5, 

) 
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Water in some form or other causes more interference with satisfactory 
cable service than any other one thing. Even small amounts of moisture finding” 
their way into cables can put important power circuits out of business. : 


Cables in ducts are nearly always exposed to water. Even aerial cables can : 
suffer from water. That is why you should use ANHYDREX cables to keep ™ 
your amperes dry. With Simplex Anhydrex rubber insulation you need not use : 
a lead sheath. ANHYDREX cables will function satisfactorily even under the ~ 
wettest conditions. 


You can avoid cable troubles on your important feeder circuits by using 
Simplex Anhydrex insulation on your cables. In that way you assure yourself 
that your amperes will always be dry. If you would like to know more about 
this dependable, long-lived insulation, simply send a request to the address below. 


JIMPLEX HNHYDREX 


SIMPLEX WIRE & CABLE CO. 79 SIDNEY ST.. CAMBRIDGE 39, MASS 
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No. 00, Ratchet 


%”’ to %” conduit. 


No. 12, Ratchet 
%”’ to 2” conduit 


Toledo Power Drive 
operating No. 25BR 
Geared Threader, 


SAVE LABOR...CUT COSTS 


Advanced features throughout the line of Toledo Pipe Tools and 
Power Pipe Machines help you do the job right! 

*% Better workmanship ... you can depend on Toledos to produce 
smooth, clean-cut threads . . . assuring trouble-free jobs and all- 
around satisfaction. 

% Faster production . . . whether it’s hand tools or power, you'll 
find Toledos unbeatable for easy cutting and easy handling. All 
Toledos designed to speed the work! Especially you'll like Toledo 
Power Drives to operate the large geared tools... Toledo Power 
Pipe Machines for pipe up to 4”’ 

% Lower costs... you can use the finest — Toledo Tools — and be 
ahead in economy, because of the extra long life and low mainten- 
ance with Toledo dependability. Write for catalog. The Toledo 
Pipe Threading Machine Co., Toledo, Ohio. New York Office: 
165 Broadway, Room 1310, 


50 YEARS OF T N D ox 
LEADERSHIP 


PIPE TOOLS... POWER PIPE MACHINES . . . POWER DRIVES 


Electric Heating (27) 


New home electric heating, called 
Circle Air, has room-by-room thermo- 
static control. Electric convectors employ 
a “fin” construction that eliminates fans, 
blowers or burning coils. Encased in 
gray metal cabinets, installations can be 
recessed within or placed against the wall. 
Electric convection heating operates by 
drawing in cold air through lower vents 
and passing this air around concealed 
“fins” which warm the air with efficient 
“black heat” to temperature desired. This 
warm air is then radiated through upper 
louvres and circulated around the room. 
Approved by Underwriters’ Laboratories 

Paley Manufacturing Corp., 244 Herki- 
mer Street, Brooklyn 16, N. Y 





Industrial Television (28) 


Model 300-B Diamond “Utiliscope”’ 
(wired television) is for industrial use. 
A complete “Utiliscope” installation con- 
sists of a camera, a small power unit and 
the monitor or viewing unit. The image 
dissector is a cold cathode camera tube. 
The power which operates the dissector 
tube and sends the signals to the monitor 
over a three lead coaxial cable is supplied 
from eight ordinary vacuum tubes. The 
power unit has 250 watts capacity. The 
monitor or viewer contains a cathode ray 
tube with its associated circuits. The 
power unit is built-in. Any side of each 
case can be separately removed for inspec 
tion and servicing. “Utiliscope” operates 
on any 105 to 125 volt, 60 cycle circuit. 

Diamond Power Specialty Corp., Lan- 
caster, Ohio 


Alarm Annunciators (29) 


Tel-Alarm, new type of automatic 
alarm units for remote signalling of fail 
ure or other-than-normal operation of 
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valves, pumps, heaters, etc. They are 
“unitized” 
riety of circuit arrangements irom one 
basic alarm unit. A switchboard circuit 
header is wired into the basic relay in 
different ways depending on the circuit 
desired. All Class 1, Division 2 applica 
tions are approved for Tel-Alarm. These 


construction permitting a Va 


hermetically sealed units are also suitable 
for all general purpose uses because of 
their moisture and corrosion-prool con- 
struction. Two types of signal lights are 
ivailable, backlighted nameplates or 
riant turret lenses for two light systems. 

Tigerman-Anderson Company, 4332 


lve ricago 26, Ill 


rth Western 


Wiring Device (30) 


\ 10 amp midget cap and cord con- 
nector body has been added to the turn- 
tyte line of interlocking devices. Feature 
of the new connector is a heavy wall 
bakelite body and new design metal cord 
clamp accommodating a greater range of 
cord sizes. No. 2210, the 
nector body has a metal cord clamp coated 


bakelite con 


to resist rust and corrosion. Same body 
is available under No. 2212 without cord 
clamp. ody 1S are eee Cap No 2211 
is with metal cord clamp, and No. 2213 
without cord clamp. Both caps are avail- 
able with polarized blades. The device is 
rated 10 amp 250 volts, and 15 amp 125 
volts; cord hole diameter is 0.140 to 
0.500; O.D. 1 inch 
Rodale Mfg. Co., Inc., 


I mmaus, Pa. 


Switches (31) 


A safety switch simplification program 
that will slash the cost of Type “A” in- 
dustrial switches and halves the number 
of switches required for a complete line 
up to 1200 amps. Known as ACI indus 
trial switches, this new line, with voidable 
interlock, eliminates the need for Type 
“C” switches. A solid neutral block has 
been added to each switch up to 200 amps. 
The switches, up to 200 amps, have the 
popular design features of the Noark 
Type “A” front-operated safety switch, 
namely: visibile blade construction; new 
fuse clip; operating cross bar beneath 
blades, three-position, front-operated 
handle; handle with accommodations for 
three padlocks; mufflers or Rolare Arc 
snuffers; unit pole construction. A simi- 
lar simplification has been accomplished 
on the Noark Type “D” safety switch 
line. 

Federal Electric Products Company, 50 
Paris St., Newark 5, N. J. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. 


Measure current instantly without shutting 
down equipment or making ammeter connections! 
Save costly man-hours by carrying this pocket- 
size tool on every call. Balance loads, locate 
grounds, trace shorts. Determine load conditions. 
Check motor overloads, start and run current, 
relay settings. Check open windings in motors, 
check out controllers, check voltage losses, etc. 


Remember, “you're the doctor” 


when you walk in with an Amprobe. 


size up 
the situation at a glance- 


“AMPROBE" 
IT! 


complete with cow- 
hide case and 
voltage test leads 


AMPROBE “300” 


0-6/15/30/60/150/300 amps A-C 
0-150/300/600 volts A-C 





AMPROBE ‘'600"" 
(to 600 amps A-C) 


$5950 complete 





AMPROBE “1200” 
(te 1200 amps A-C) 


$675° complete 


PYRAMID INSTRUMENT CORP., LYNBROOK, N. Y. 
(Export Div.: 458 Broodway, N.Y.C.) 


AMPROBE* 


the only 
pocket-size 
snap-around 
volt-ammeter 


PYRAMID INSTRUMENT CORP., 
Dept. ECM 92, Lynbrook, New York 


Send Bulletins describing 
( Amprobe Models 600 & 1200 
( Amprobe Model 300 


Name 





Company. 





Address 


inesomatnn Zone____State__ 


ee ee ee 


ee te 
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You Catt 
o7t-FOR SAFETY... 


FOR SERVICE 


Yes, safety and service are the 
two big reasons why Kleias are the 
choice of the man on the pole. Look 
for the familiar Klein trade-mark 
on pliers and climbers, safety straps 
and belts, lag wrenches and grips. 
It has been a trade-mark of quality 
“Since 1857 
ASK YOUR SUPPLIER 
Foreign Distributor: International 
Standard Electric Corp., New York 


Write for your 
free copy of 
the Klein 
Pocket Tool 
Guide today! 


“Since 1857” 


anes KLEING: & Sons 


200 BELMONT AVE CHICAGO 18 ILL 


ELECTRICAL CONSTRUCTION AND MAINTENANCE 


(32) 


\ new hi-shock plug-in circuit breake 
with sub-base for mounting. Designated 
K-173, the breaker is designed primarily 
for protection of three wire lighting sys 
tems. It can also be used for two wire 
systems by connecting circuit to two pro 
tected poles of breaker. And it is suit 
able for 


Circuit Breaker 


overload and short circuit pro 
tection of load circuits supplying power 
to single unit consuming devices, such as 
radar, ordnance and electronic equipment 
Rated at 125 volts ac or dc, with trip 
ratings from 10 to 50 amps, it can be 
used on any trequency system between 
60 and 400 cycles and has an interrupting 
rating of 5000 amps. 

Trumbull Electric Department, Genera 
Electric Co., 41 Woodford Ave.. Plain 


I] Conn 


Plaster Cutter (33) 


\ new portable electric tool for cutting 
plastered walls and ceiling 
conduit. It operates two 
inch abrasive cutting wheels at a spec 
of 1400 rpm. By 
washers the wheels can be set to cut 
grooves of different widths up to 1 
ie depth of cut can be adjust 
to the thickness of the plaster, and ad 
justment can be made to allow for weat 


grooves in 
for electric 


adjusting the spaci 


cutting wheels. Single cuts can 
by using only one abrasive whee! 
dack Electri Tool Corp., 4627 


Chicago 44, Ill 


a a= 


ith peli 


ee 
Switch (34) 


\ new waterproof pushbutton § switcl 
ior low current applications. The switcl 
ypens and closes electrical circuits under 

r, and is said to function from 65° F 
velow zero to 165°F above, and withstand 
shock and vibration It has 
4 continuous rating of .10 amps at 15 
volts dc, 30 volts de, or 125 volts a 
It is a single throw, one circuit switch, 
furnished either normally “open” or nor 
nally “closed.” Switch body is encased 

a molded rubber compound 


} 


salt spray, 


Ordnance 


type waterproot lead wires are vulcanized 
into the rubber case Although switch 
vas developed tor military use, it ts suit 
able for any low current application. 
Overall length of switch is approximately 
2 inches; length behind mounting panel 
is approximately 1 inch. 

Riverside Manufacturing and Electrical 
supply Co., 10228 Michigan Ave., Dea 

r Vl 


DIFFUSER UNIT for industrial use is of 
all-steel construction. Available in open 
r closed end styles, for two or three 40- 
Reflector finished in choice 
f high gloss baked enamel or porcelain 
enamel. Unit may be used singly or in 

ntinuous rows, ceiling m unted or sus 
pended by a variety Manu 
factured by Leader Electric C 3500 
N. Kedzie Ave Chicago 18, lil 


watt lamps 


of hangers 


Armored Cable (36) 


A new improvement in BX armored 

Sizes 14 to 10 Awg of this cable 
now utilize raid instead of 
the customary cotton one The glass 
braid, which is inorganic, will not rot 
ind is flameproof 
sible a smaller overall diameter of the 


cable 
1! 
I 


V1 a glass 


Glass braid makes pos 
able. Reduction of size of steel armor 


gives a corresponding reduction in 


which makes the cable easier to 

vandle and carry. The new cable fits all 

standard fittings and is listed by Under- 
writer’s Laboratories, Inc 

General Electric Company, Bridgeport 


oe % 


(37) 


\ new flexible plastic pipe for enclos 
ing and protecting all types of electrical 
wiring. It is an insulator. It can be 
curved to follow irregular surface con 
tours, as well as structural plans. It 
can be bent cold and stapled to building 
framework. Supplied in long lengths 
(up to 400 feet). It can withstand ex 
tremely adverse conditions, Resistance 

chemical action of corrosive waters 


Plastic Pipe 


to the 
and soils makes this new pipe especially 
advantageous for underground and under- 
vater installations. 
Carlon-Products Corporation, 10225 
Cleveland 5, Oh 
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az Be 
here it is! 
A COMPLETELY NEW APPROACH TO 
OVERALL LIGHTING... 


NOW .. . advanced design fulfills all the possibilities 
and benefits promised by overall lighting! Smithcraft Area 
Illumination is a complete fluorescent lighting system free’ 
from all the limitations and mechanical difficulties of pre- 
vious attempts, yet it is not “custom built" to each instal- 
lation, Skillfully engineered with unbelievable simplicity, 
Smithcraft Area Illumination when installed becomes a 
lighting “fixture of limitless dimensions, shapes and pat- 
terns with unrestricted selection of shielding media and 
varied intensities within the system. For those who plan, 
recommend and install, here is an important new tool and 
business-producer; for the user, Smithcraft Area Illumina- 
tion opens up exciting new possibilities for effect combined 
with illumination of unequalled quality. 


To the architect, Smithcraft Area Illumination presents a new opportunity for 
freedom of expression in the integrating of lighting interiors within interior design.” 
Here is freedom of choice with no restrictions as to size, pattern, intensity, shield- 
ing, and periphery. 


Engineers can now specify and get any required level of intensity. Or different” 
intensities for different sections of an installation may be recommended to permit) 
optimum usage of store or office areas. Alternating light, rows of lighting, or® 
banks of lighting are possible because of flexibility of switching and a specially” 
designed wiring system. : 


Ease and economy of installation are truly amazing! Smithcraft Area Illumination 
is actually installed in far less time than any combination of ceiling and illumination 
currently available. No careful dimensioning is required and no special tools, 
rules, or gadgets. From the time the hangers are in position on the ceiling to the 
finished installation, only a water level and small screwdriver are required. 


For those who own buildings and businesses of many kinds, Smithcraft Area 
Illumination is a profitable and practical investment. Versatile and adaptable, 
here is highest quality illumination combined with appearance and effect that 
sells and produces. Its ease of maintenance and adaptability to future plans and 
developments are factors that interest any businessman, Yet, its initial cost is 
comparable to that of a suspended ceiling and troffer system. 


llonerica’s Linest Lu 


Send now for fur- 
ther information 
on Smitheraft 
Area Illumination. 


LIGHTING DIVISION 
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eLKo ft 
SERVICE 


We thought about youR INVENTORY ! We know that 
electrical equipment and tools must be pry . . . And we 
know that electrical equipment and tools are VALUABLE 
. .. So in designing and producing the CARRY-ALL, 
we built into it POSITIVE PROTECTION against WEATHER 
and THEFT and CONTROLLED SPACE for equipment and 


tools ! 


The center control dual latch locking arm effectively 
seals the double stamped and embossed door panels 
against the specially molded rubber gasket to make a 
completely weatherproof and weathertight closure. The 
forged chrome-plated handles are recessed for safety 
as well as appearance, and the entire mechanism is pro- 
tected against theft by an individual cylinder positive 
action type lock on each door — keyed alike. 


A DESIGN FOR EVERY ELECTRICAL JOB 


The MORRISON “Carry-All” is designed for ready 
adaptation to any job. . . Morrison made provisions in 
the basic design for and has made available a selection 
of specialized accessories, so that the basic body can be 
easily adapted for any purpose in the electrical industry ! 





Write for your FREE GUIDES 
to the selection of CARRY-ALL 
Bodies and Accessories. 











CARRY-ALL BODY DIVISION 


MORRISON 


MORRISON STEEL PRODUCTS, INC. 
639 AMHERST ST. 


BUFFALO 7, N. Y. 


(38) 


4 series of new Flood-Lites in the 
750-1500 watt range with daylight focus 
ing. Three types are available: No. 952 
wide beam 90°; No. 1052 medium beam 
70°; and No. 1072 narrow beam 15 
Models for open or closed wiring are 
offered in all three types. Heads have 
totally enclosed, one-piece aluminum cor 
struction. Vertical and horizontal quad 
rants, and front and back aiming sight: 
make daylight focusing easier. Front sight 
is designed so that it can also be used as 
a handle during servicing. Reflectors ar« 
1744 inches in diameter, and are Alzak 
Single and duplex slip-fitters 
may be used on either 1% or 2 inch pipe 

5S & M Lamp Co., 119 W. 36th Placi 
Los Angeles 54, Calif. 


Floodlights 


processed 


Lighting Fixtures (39) 


The “N” series of louvered fixtures was 
designed for schools, offices and public 
buildings. They feature a 4-foot and 
8-foot unit with either plastic or metal 
sides, fluorescent and slimline, with East 
ern’s exclusive “Pinch "N Drop” for one 
man louver installation. Vibra-Lok end 
section keeps lamp sockets firmly in posi- 
tion and eliminates lamp vibration. They 
are available in three cutoffs: 35°—25°, 
35°—45°, and 45°—45°. 

Eastern Fixture Company, 170 Vernon 
St., Boston 20, Mass. 


Protective Relay (40) 


The new type CO protective relay, a 
slow speed overcurrent type with “in- 
verse” or “very inverse” time character- 
istics, is now available. Used principally 
for protection of transmission and distri 
bution lines, the relays are available in 
one of three ranges—0.5 to 2.4 amps, 
2 to 6 amps, or 4 to 12 amps. Timing is 
provided by adjustable magnetic plugs in 
the newly designed “E” element electro 
magnet. Pick-up at tap value of current 
for all disc positions is provided by two 
independent adjustments. Adjustment of 
the damping torque of the permanent 
magnet can be made by means of a keeper 
screw without moving the magnet. It is 
mechanically and electrically interchange- 
able with the old type CO relay. 

Westinghouse Electric Corporation, 

tshurah 30. Pa 
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Motor (41) 


A new line of low speed right-angle 
worm-gear motors, known as Type GW 
Syncrogear. It incorporates a cantilever 
design to protect gear alignment. Mount- 
ing stresses are absorbed by a single unit 
pyramidal base with “spread eagle” feet. 
The gear and motor housing are free 
from distortion suilt in speed ranges 
from 20 to 155 rpm and gear ratios up 
to 58:1. Horsepower ranges from ™% to 
3. It is made in both 3 phase and single 
phase. It can be installed horizontally or 
upright and can be provided with a foot- 
less flange mounting. 

U. S. Electrical Motors Inc., P. O. Box 
2058, Los Angeles 54, Calif 


Socket (42) 


The mechanical operation of the Elec- 
trolier push thru socket has been im- 
proved by the inclusion of bakelite body 
interior. All connections are eyeletted or 
riveted. Side wiring screws are securely 
staked and allow easy and quick wiring. 
This brass shell socket, with a ™% inch 
cap equipped with set screws, and rated 
660 watts, 250 volts, is listed by Un- 
derwriters’ Laboratories and Canadian 
Standards approved 

Eagle Electric Mfg. Co., Inc., 23-10 
Brige Plaza South, 1... 1. C. 1, N. ¥ 


Insulating Tape (43) 


Silastic R tape has been modified and 
improved. It is stronger and tougher, 
has a lower degree of water absorption, 
and has improved dielectric properties. 
It is furnished in semi-vulcanized form. 
Final vulcanization in place turns it into 
a one-piece resilient jacket which retains 
its physical, chemical and dielectire prop- 
erties at temperatures ranging from —70 
to over 500 F. Silastic tape is a Class H 
electrical insulating material with high 
thermal conductivity. 

Dow Corning Corporation, Midland, 
Wich 


Instrument (44) 


Type “Z” measuring bridge is designed 
to take the place of a large wheatstone 
bridge for measuring resistances in the 
field, workshop or laboratory. Its small 
dimensions make it convenient for carry- 
ing in coat pock« or briefcase. Range of 
measuring bridge is 0.05 to 50,000 ohms 
over six ratios. Bridge comes for dec 
measurements with galvanometer and 
flashlight battery and can also be used for 
de and ac current by means of an auxiliary 
plug-in buzzer and head phone 

Herman H. Sticht Company, Inc., 27 
Park Place, New Vork, N. Y. 








IN TODAY’S NEW CONSTRUCTION INDUSTRY ... 


Where are my prospects... 
Who are they... and 


When are they going to buy 


Dodge Reports have the answers for you! This 
invaluable news service informs you daily 
what buyers and awarding factors are coming 
into the new construction market, what they 
will need and when you should get in touch 
with them. 


Dodge Reports eliminate beating the bushes for 
new sales leads and tell you when the people 
you already know want to talk business with 
you. These leads provide contacts of 

lifelong value. 


By employing Dodge Reports you add manpowet 
trained and competent to do this prospecting 
part of your selling job more thoroughly 

... and add precious hours for your present 
sales force to close business where an order, 

or contract, is waiting for someone. 


This 62-year-old service saves time, money and 
mileage for most of the leading firms and 
send tor tree hook om now Sa/esmen in all fields of construction. It Can 


to use Dodge Reports. Ne For You, whether you cover a local area 
obligation . 
or the entire 37 Eastern States. 


DODGE REPORTS 


Dept. ECM9, 119 W. 40th St., New York 18, N. Y. 
Timely, curate, comprehensive construction news service 
THE FIRST STEP IN EVERY SALB 
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save skilled labor 
installation time ! 


BUFFALO BREEZO FANS 


This quick, easy-installation package gives 
you years of trouble-free air handling. Simple 
construction guarantees minimum miainte- 
nance, Rugged, heavy-duty unit comes in 6 
sizes, 8” to 24”—all with high grade stan 
dard motors 


BUFFALO “'L” BREEZO 


has been 


This versatile disk fan 
1 wide 


proven in 
of commercial and industrial 
Externally mounted motor 
nakes it ideal for exhausting gas, moisture, 
steam and smoke. Sizes 12 to 36” for up to 
4300 c.f.m. at 14" static 


range 
ipplications 


Get your 
FREE 
Copy now! 


Complete specifica- 
tions and descrip- 
tions of BUFFA- 
LO'S full line of 
disk fams are con- 
tained in_ Bulletin 
3222-F. Write to- 
day! 


BUFFALO FORGE COMPANY 


520 Broadwa Buffalo, New York 
Publisher Handbook 


Canadian Blower & Forge Co., Ltd., 
tchener, Ont 


lan Engineering’ 


Sales Representatives in all Principal Cities 


> FIRST 
FOR FANS 
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(45) 


\ small revers 
Operating mechan 
ism is convertible for maintained or 
spring return action. Screw type termi- 
nals are provided and terminal blocks 
with contact fingers are replaceable. Two 
inch conduit openings in bottom o 
enclosure and plenty of space inside, 
permit unusually wiring of the de 
Switch will find application where 
small motors are to be reversed manually 
Principal include 
tools, woodworking tools, 
veyors, and processing 
Square D Compan 
St., Milwaukee 12, Wis 


Reversing Drum Switch 


New Class 2601, Type 


drum switches 


ing 


easy 


vice 


machine 
hoists, 
equipment. 
4041 N. Richards 


applications 


con 


(46) 


New type No. 2500 Universal terminal 
strips are made of ten units molded in 
one piece. They are so constructed that 
circuits can be opened and closed for 
testing by means of a sliding link without 
disturbing any connected wire. These 
sliding links are flanged to lock the nuts 
n place and prevent turning or contacting 
eighboring circuits. Strips are made of 
hakelite with screws molded into place to 
revent turning. 


Terminal Strips 


Strips may be secured, 
ssembled into switches, fuses 
, or in combination, thereby 
iniform arrangement 
Brach Manufacturing 


loe.. Newark, N 





arresters 
effecting 


2M) Cen 


(47) 


\ new low-brightness unit made of 
liffused Alzak aluminum, with parabolic 
and center reflectors, It two 
[-17 tubes. For use in libraries, drafting 
rooms, and other situations 
vhere light for close seeing is a constant 
requirement. They may be used as indi 
vidual fixtures, or in continuous 
either ceiling mounted ot 
Leader Electric Company 

{ve., Chicago, Ill 


Lighting Fixture 


side uses 


schoolrooms, 


rows, 
suspended 


3500 N. Ked 


Electric Room Heater (48) 


\ new electric room heater ayailable 
ith outputs of 2500, 3500 and 4500 





atts. It features a completely redesigned 
grille and top-located switches for easier 
| control A small neon indicator light 
|}shows when unit is turned on and an 
| accessible oil duct simplifies maintenance 
They are self-contained, and each has its 


thermostat for independent comfort 


Each has its own 
circulating fan which directs heat down- 
ward into living zone and brings 
to desired temperature. Operate on 230 
ac. Unit is 16 inches wide, 22% 
inches high and fits between standard 16 
wh O.C, studs. Case may be painted to 
atch interior finish 

Thermador Electrical 

59 District Blod., 


control in every room 
room 


volts 


h any 
Manufacturing 
Los Angeles 22, 


(49) 


FLUORESCENT FIXTURE, called ‘Surf 
A-Light”, is for surface mounting. Sty- 
rene plastic louvers and a metal reflector 
plate can be removed for pendant mount- 
ing. Side panels are available in metal 
or translucent Luxtrex Styrene plastic 
Available in four or two lamp, 40 and 20 
watt models for individual or continuous 
mounting. Also in 4-, 6- and 8-feet slim- 
line models. Manufactured by Electro 
Mfg. Corp., 2000 W. Fulton St., Chicago 
12, It 


MINI-BREAKER, ao new branch circuit 
breaker, fits like a fuse in standard Edi 
son base plug-type fuseholders. It is the 
first device of its kind to successfuily 
meet design and safety requirements for 
such direct fuse replacement application 
Manufactured by Mechanical Products, 
Inc., 1824 River St., Jackson, Mich 


Product Briefs 


(51) Sunrise Products Company, 
Hawthorne, N. J., has introduced a new 
resistance type soldering unit. . . 
\ new, lightweight reel jack known as 

Simplex A1029, has been announced 
lempleton, Kenly and Co., Chicago 
(53) Holes from $4 inch to 1 inch 





(52) 
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IAISPHTDE OQONIAS YT 


PRODUCT 


DRIVING FURTHER 


CRAIG WOOD, AMERICAN, PLAYING IN 


THE 1938 BRITISH OPEN ON THE FAMED 
ST. ANDREWS COURSE, SCOTLAND, 
DROVE A BALL 430 YARDS 


UNAIDED BY WIND OR ROLL ON HILL, 


FOR A DISTANCE RECORD 


JENKINS 


GUARANTEED FOOTAGE 


You get full measure with 
every roll. begs ng up tight 
and snug to the last inch. 


NO WASTE 


All Gold Seal Friction Tape 
tears evenly, does not ravel, 
molds to uneven surfaces. 


HIGH DIELECTRIC 


Less Gold Seal Tape needed 
per job. No pinholes; one 
tape thickness insulates. 


LASTING “TACK” 


Gold Seal sticks to the job 
under toughest conditions 
of cold and moisture. 


EASY HANDLING 


Gold Seal does not peel, 
dry out or smear the 
hands in hottest weather. 


SPEEDS THE JOB 


Linemen and electricians 
prefer Gold Seal Tape. It 
saves time and trouble. 


IT’S YOUR BEST BUY FOR PLANT SUPPLY 
Specify Gold Seal Tape and save. 


FRICTION AND RUBBER TAPES 


In either 10-roll cartons or single rolls. 
Every roll sealed in cellophane, stays 
fresh. Jenkins Bros., (Rubber Division), 
100 Park Ave., New York 17. 


Jenkins Bros. also make Diamond Seal Friction and Rub- 
ber Tapes which meet ASTM and Federal Specifications. 


BROS. «6 » MAKERS OF FAMOUS 
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“UNIFORM 
BENDS FOR 
OFFSETS AND 
SWEEPS IN 
9” CONDUIT” 


portable Greenlee Hydraulic Bender 
saves time, cuts costs for O. V. Scott Electric 


‘*We have found that in using the 
Greenvee Bender we were able to 
keep the bends and sweeps uniform 
with a minimum labor cost."" Thus 
reports Mr. O. V. Scott of O. V. Scott 
Electric, Atlanta and Miami electrical 
contractors, in describing their work 
on arecent job where the main service 
had twelve parallel runs of 5” con- 
duit requiring various bends. . 
‘‘We have used Greencee Hydraulic 
Benders and other products for a num- 
ber of vears and we have found them 
above the average electrical tools, 
both from the standpoint of research 


OTHER GREENLEE TIMESAVING 


Hand Benders * Joist Borers + 


140 


Cable Pullers 
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and practical use,’’ says Mr. Scott. 
You, too, can save time and labor 
with a Greentee Bender on your 
jobs. With it one man quickly makes 
smooth, precise bends in pipe up to 
§”, rigid and thin-wall conduit, tub- 
ing, bus-bars. Often pays for itself 
on first job. Write for facts today. 
Greenlee Tool Co., 1749 Columbia 
Avenue, Rockford, Llinois. 


xz 
GREENLEE 


TOOLS FOR ELECTRICAL WORK 
* Knockout Tools * Auger Bits and Drills 





diameter through 27 feet of joists 
or studding or 56 inches through solid 
wood can be bored with a 
tric drill using a new boring set and 
extensions manufactured by 

Saver Tools, Inc., Mundelein, Ill 


4 inch elec- 


Time 


(54) A new switchstick attachment 
| 


made available by the General 
Co., Schenectady 5, N. Y., 
switchstick-operation of 


including 


Electric 
permits 
cutouts, 
replacement of 
cutout doors (55) Especially de 
boring holes for expanding 
three new Pengo triple-flight 
anchor augers have been added to line 
manufactured by 
Company of 


(56) 


easy 


removal ot 


signed for 


Petersen Engineering 
Santa Clara, Calif 
Sell Sound Systems, Inc., Col 
bus, Ohio, has announced a new 
fidelity radio-phono amplifier. 
(57) Owatonna Tool Cor 
Minn., has introduced a 
new Universal chain wrench for 
ing pipe or conduit in close, hard-to 
get-at places An automati 
acetylene-air gas torch, called “Torcl 
O-Matic” has been ant 
\ elocity Power 
burgh 8, Pa (59) Super-Grip Ar 
chor Bolt Co., Ine., Philadelphia 40 
Pa., has recently developed new single 
and double anchor bolt assemblies. 


Owatonna, 


turn 


(58) 


ounced by the 


Tool Company, Pitts 


(60) The Walton Labor 
Irvington, N. J production 
of a new automatic control for the 
Walton Aqua-Sorber dehumidifier for 
residential, commercial and industrial 
applications (61) The improved 
model 1624 radiant “Glassheat” panel 
now has an outer frame made of alumi 
num. It is manufactured by Continental 
Radiant Glass Heating Corp., New 
York 16, N. Y. (62) The Otto 
Bernz Company, Inc., of Rochester, 
N. Y., has announced the introduction 
of the new Bernz-O-Matic torch for 
mechanical and household use 


itories of 


, announce 


(63) The development of a new cold 
cathode triode tube of unlimited life 
and applicable as a control for all types 
of industrial electronic equipment has 
been announced by Haledy Electronics 
Company, New York, N. Y (64) 
Titan Manufacturing Co. of Buffalo 10, 
N. Y., has developed a new plug-in 
“Therm-O-Dial” attachment that con 
verts any electric heater to 
static control. 


thermo- 


(65) A new portable electric plane 


that is for use on both flat surface and 
edge planing has been introduced by 
Skilsaw, Inc., Chicago 30, Ill 

(66) Markel Electric Products, Inc., of 
Buffalo, N. Y. have added two new 
Heetaire series to their line of electric 
portable space heaters. 


(67) A surface mounted replacement 
thermostat for domestic electric water 
heaters has been added to the Chroma- 
lox line of electric heating equipment 
Manufactured by Edwin L. 


Wiegand 
Co., Pittsburgh 8, Pa. 
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CATALOGS and DESIGNED 70" 


PROFIT 


and Customer Satisfaction 


BULLETINS 


(68) POTHEADS AND TERMINALS, in- 
toor and outdoor types and designs 





for transformers and switchgear, are 
illustrated and described in catalog 
C79-13, including design and installa 
tion data on types up to 46 kv—a sec 
tion from the general catalog. Ana 
conda Wire & Cable Co 

(69) Dc ARC WELDER is the subject of 
12-page booklet offering information 
on engineering improvements and ap 
plication refinements of the unit, per 
formance characteristics, construction, 
complete specifications and ratings on 
dual units, Heliare torch welding, 
duplex welders, stud welding and both 
re-drive and remote control. West 
inghouse Electric Corp 

(70) CIRCUIT BREAKER that fits any 
standard plug-type fuse receptacle for 
15, 20 and 30 ampere circuits, 110-125 
volts ac, is illustrated and described 
in 4-page folder, including construc- 
tion and specifications on the breaker, 


" MODEL WA 
called Mini-Breaker, for permanent 


residential or industrial protection ELECTROMODE GIVES You ALL THESE BENEFITS 


against overloads and short circuits. 
Mechanical Products, Inc @ Patented, Cast Aluminum Lifetime Heat- @ Quiet, Long-Life Motor gives silent 
: ing Element has no exposed wires... no operation. Never needs oiling. 
danger of fire, shock or burn. @ Built-in Thermostat maintains any de- 
@ 100% Automatic Cut-Off Safety Switch sired room temperature from 55° to 85°. 
prevents overheating. @ Attractive Silver-Grey Finish blends 
@ Exclusive Down-Flo Heating provides with home furnishings 
maximum heat distribution from floorto @ Approved by Underwriters’ Laboratories 
ceiling and eliminates wall smudge and Canadian Standards Association. 


(71) PROGRAM CONTROLLERS, cam op- 
erated, for electronic control schedul- 
ing of time-temperature, measuring 
temperature, weight, strain and other 
variables, are illustrated and described 
in 7-page bulletin 1502. Brown In- 
struments Div., Minneapolis-Honey- 
well Regulator C Available in 1500, 2000, 3000, 4000 watts for 240 volt service. Also 1500 
watts for 120 volt service. Front plate: 17” wide, 21” high. Extends 1 


(72) ELECTRIC CONTROL for heating : ~ 
af from wall. Wall box is 414" deep and fits between standard wall studding. 


and air conditioning systems is the 
subject of a 7-page bulletin illustrating , . as : 
and describing the central control on , tutomatic WALL-TYPE BATHROOM HEATER j 
panel technique, including wiring dia- { Perfect for bathroom or any small room. Has all the safety features © 
grams for typical applications and a : shown above. Available in white or chrome finish, automatic or 
discussion of operation. Barber-Col- : non-automatic. 1320 watts, 110 volts, 4508 B.T.U. Front plate: 
1144” high, 127%” wide. Extends 2” from wall. Wall box 334 


man Co b 
deep, fits standard wall construction 


(73) VOLTAGE BOOSTER, plug-in auto- 
matic type portable unit, for positive : “i 
motor starting under fluctuating low once <ieak 
voltage conditions, is the subject of 
6-page illustrated folder, including wir- 


Electromode makes a full line of wall and portable fan- 
circulating heaters for home, industry, business and farm. 
Available through leading electric wholesalers. 


FILME =~ Write gor FREE CATALOGS 


du (lie HEATERS Full of specifi , and how to 
figure and install Electromode heaters. 


ELECTROMODE CORPORATION, DEPT. EC-92 
45 CROUCH STREET, ROCHESTER 3, N. Y. 


NAME 
TITLE 
ADDRESS 

YOUR WHOLESALER 


—— = 


ing diagrams, performance graphs and 
specifications. Sola Electric Co. 





(74) ENGINEERING AID, called the 
Cire-L-Scale, is a combination com- 
pass, scale, square, protractor and let- 
tering guide, made of vinylite because 
of low coefficient of expansion, with 
conversion table, decimal equivalents, 
tap and drill scale and a metric rule 
on the reverse side. Unistrut Products 
Company. 

(75) cuTTING Toots are illustrated 
and specified in four-page catalog, in- 











ial cl bial ini enone wien Gia 





—— es 
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’ Electricians who know 
Channellock say 

| They're always on 
the job.” For they 
know that Channellock pliers are versatile. 
Channellocks are more than pliers . . . they 
can be used where ordinary pliers are 
useless, They are strong. easily adjusted, 
self cleaning and v tile. Be sure you 
have a pair of Channellock pliers with your 
electrical tools. You'll find that Channellock 
pliers are the best. And remember, Only 
Champion DeArment makes Channellock. 
Send for Catalog D-9 today. 





CHAMPION DEARMENT TOOL CO, 
Meadville, Pa. 
Channeliock pliers are listed in the 
Yellow Pages of most Telephone 
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cluding light-weight hand cutters, 
large high-capacity bolt cutters and 
other tools for cutting steel rod, wire, 
fence, steel] strapping, high tension 
wire and other materials. The Manco 
Mig. Co. 


(76) SELENIUM RECTIFIER units for 
electroplating, anodizing, power con- 
versions for de industrial applications, 
automatic charging for industrial 
truck batteries are specified and illus- 
trated in 8-page bulletin including re- 
mote, tap switch and saturable reactor 
control, technical application data and 
a selection chart. Richardson-Allen 
Corp. 

(77) PUSHBUTTON CONTROLS, oil tight, 
are illustrated, described and specified 
in 12-page booklet, including standard, 
extended and mushroom buttons, 2- 
and 3-position switches and pilots, in 
heavy cast aluminum enclosures. In- 
dustrial Control Div., The Arrow- 
Hart & Hegeman Electric Co. 

(78) LUMINOUS CEILINGS, constructed 
of white corrugated plastic resting on 
acoustical fins, are illus- 
trated and described in 8-page bro- 
chure, including photos and details of 
typical installations, data on construc- 
tion and lighting characteristics of the 
ceiling, complete installation in struc- 


beams or 


tions and conjunction with air condi 
tioning. Luminous Ceilings Inc. 


(79) AND SOUND controlled 
with system are discussed in 
19-page illustrated booklet, covering 
theory behind the light and sound 
conditioning system, application ex- 
amples, illumination and _ acoustical 
data, construction and installation of 
the combination light baffle and acous- 
tical panel, and typical layouts of the 
equipment. Curtis Lighting, Inc. 


LIGHT 
one 


(SO) X-RAY TECHNIQUES for metallur- 
gical and chemical work, and for iden- 
tifying and evaluating samples of ma- 
are described with photos, 
drawings and charts in 4-page bulletin 
on the operation and use of X-ray 
diffraction in many laboratory 
production line tasks. Research and 
Control Instruments Div., North 
American Philips Co. 


terials, 


and 


(81) LIGHTING FIXTURES are illus 
trated in color and fully described in 
three catalogs, R-7, A-1 and S-2, in 
cluding the series of “bullet” shielded 
lights, recessed incandescent 
units, directional lights, and the ar 
chitectural series of ceiling and wall 
fixtures and portable and pinup lamps, 
with specification on these units. Pres 


steel Company. 


swivel 


(82) LIGHTING FIXTURES are de- 
scribed and illustrated in full color in 
72-page style book on residential and 
architectural fixture lines, including 


SS stvles, residential decorating ideas, 


enginering data and charts, suggested 
room schemes, indoor and outdoor 
fixtures, crystal chandeliers and spe 
cial units. Lightolier, 


(83) AMPLIDYNE CONTROL of electric 
log-carriage drives is the subject of 
8-page article reprint, illustrating and 
describing the operation, circuitry and 
application of this drive, the equipment 
used and the advantages. General 
Electric Company. 

(84) WoORM-GEAR MOTOR, low speed 
right angle type GW Syncrogear, is 
illustrated and described in 8-page 
booklet, with full color cut-away illus- 
trations showing the construction of 
every detail of the complete line of 
these motors from 4 to 30 hp, 5 to 
10,000 rpm, including operation and 
application data. U. S. Electrical 
Motors, Inc. 


(85) IDEA BOOK contains 64-pages of 
illustrated descriptions of new appli- 
cations for hydraulic tools and hand 
tools in construction, maintenance and 
production work, including building, 
welding, wiring, inspection, and test- 
ing. Blackhawk Mfg. Co 
(86) voLT-AMMETER, clamp type, hand 
size for use on alternating current, is 
the subject of illustrated folder, includ- 
ing specifications, construction data 
and application information on this 
instrument which measures up to 600 
amperes and 600 volts, with ranges of 
0-12, 0-60, 0-120 and 0-600 amperes; 
0-150 and 0-600 volts. Columbia Elec- 
tric Mfg. Co. 
(87) LIGHTING STANDARDS for street 
lighting and special purpose high 
mounting are illustrated and described 
in 14-page booklet, including details 
| specifications on the standards, 
fixture mounting _ bracket, 
transformer base, and other acces- 
Hubbard Aluminum Products 


lye 
lhehting 


<ories. 
Co. 
(93) REEL JAcKs for lifting and hold- 
ing heavy cable reels are illustrated 
and described in bulletin. Duff-Norton 
Mig. Co. 

(94) MOTOR CONTROL centers are illus- 
trated and described in 8-page bulletin 
covering layout of a motor control 
center, short circuit application data. 
Continental Electric Equipment Co. 
(95) LABELING TAPE, a pressure sen- 
sitive plastic tape which can be written 
on with pencil, stylus or dry ball point 
pen, is illustrated and described in 
four-color folder. Labelon Tape Co., 
Inc. 


(96) PHASE CONVERTERS for operat 
ing 3-phase, 220-volt 60-cycle motors 
on single-phase, 220-volt 60-cycle 
power lines are illustrated, and de- 
scribed in literature which includes 
prices. The Henry Electric Co. 
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Easy to install and rugged in use, Trol-E-Duct gives mechan- 
ical support for the heaviest lighting fixture. It supplies cur- 
rent along every inch of its length. Permits fixtures to be 
moved, added or removed quickly, without current outage! 


Wherever an electric hand tool is 
used, it needs mobility. BullDog 
Universal Trol-E-Duci provides 
complete mobility with trolleys 
that roll on steel wheels, furnish 
power as they roll! Trol-E-Duct & 
enclosed at top and sides, requires 
no cleaning or maintenancé, 


Here’s a really versatile lighting system 





you can quickly install with a screw driver! 


Installation estimates are accurately figured 
... make your profit secure! 


Universal Trol-E-Duct is completely prefabricated 
for highest flexibility, quick, easy installation. Inter- 
changeable sections allow it to be dismantled and 
installed elsewhere at any time without so much as 
a single scrapped part. Only tool needed is a screw 
driver! 

Here’s industrial and commercial lighting at its 
very best! Rigid steel duct encases solid-copper bus 
bars. Through these bars Universal Trol-E-Duct 


INO 


delivers current at any point along its entire length} 

Twistout tap-off plugs insert anywhere in the duct 
with a twist of the wrist. Connections are made and 
broken without cutting off the current! ‘ 

This modern, low-cost lighting system will pleas 
your customers, fill their present and future need 
Contact your BullDog Distributor today for complet 
details and specifications . . . or write BullDog direc€ 
for bulletin. 


Quickly installed. Sections go up in a hurry, 
join without bolting. Sections are prefabri- 
cated, standardized in lengths of 5 and 10 
feet. Entire duct can be dismantled and re- 
installed easily without a scrapped part. 


BULLDOG ELECTRIC PRODUCTS COMPANY 


DETROIT 32, MICHIGAN « FIELD OFFICES IN ALL PRINCIPAL CITIES 
IN CANADA; BULLDOG ELECTRIC PRODUCTS OF CANADA, LTD. TORONTO 


PIONEERS IN FLEXIBLE ELECTRICAL DISTRIBUTION SYSTEMS 


Convenient. Lighting twistout plugs slip into 
duct without cutting power or upsetting 
production schedules. Plugs ground on 
steel casing before contacts touch bus bars, 
slide in with a twist anywhere along duct. 


Mobile Trolleys. Smooth-rolling trolleys are 
available to carry small, portable power 
tools, speed up production. Trolleys ride on 
track inside duct. Constant spring pressure 
against bus bars assures perfect contact. 


r$) BULLDOG 


1902-1952... SERVING INDUSTRY FOR 50 YEARS WITH FINER ELECTRICAL PRODUCTS 
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Light, Easy to Handle 
Orangeburg 4” Standard weighs only 
2 Ibs. per foot—and Nocrete with its 


é , —, 3.6 lbs. per foot. Work- 


men can carry several 
=-—"s// lengths at a time. No 

other type of conduit lays 
$0 fast—and at so low a cost. 


heavier walls weighs only 


8 Foot Lenghts Cut 

The Costs of Installing 

The long, light weight lengths speed 
the work. There are practically no 
l@sses from breakage because the ma- 
terial is tough, resilient — not brittle. 
Properly handled there is no chipping 
of cracking—a good profit point. 


Bend Sections are 

Money Savers Too! 
Orangeburg’s complete line of Bend 
Sections and Angle Couplings help 
you make offsets, spirals, crossovers, 
transformations — supplies everything 
needed to get around obstructions and 
solve installation problems, Write to 
Dept. EC-9 for folder showing Bend 
Sections and Angle Couplings. 


with ORANGEBURG: 


FIBRE CONDUIT 


Lays Faster and at Lower Cost 


than any other type of Conduit 


_ 


7 Y” 
er " 


Nocrete Has Extra Heavy Walls 


) 


ORANGEBURG NOCRETE installed 
without concrete encasement. Its extra 
heavy wall makes NOCRETE practi- 
cal for many single or double duct runs. 


Standard with Concrete Encasement 


A 


ORANGEBURG STANDARD in- 
stalled with concrete encasement. The 
preferred conduit for banks of three 
or more ducts. 


—~ 


Protects Cable Sheaths 
When Pulled In 

Orangeburg Fibre Con- 

duit has a low co-effi- 

cient of friction. The 

smooth abrasion-free bore reduces the 
¢ inger of cutting or marring of cable 
sheath when pulled in. 


Easily Tooled on Job 
Workmen use an inex- 
pensive lathe to tool 
Taper Sleeve Joints on 
short ends after being cut 

by any ordinary saw to needed lengths. 

All this saves time and saves money for 

the contractor. 





LOOK FOR THE 


ORANGEBURG 











Taper Sleeve Joints For Better Profits 
Tapers machined on the ends of 
Orangeburg Conduit right in the field 
are as accurate as those machined at the 
factory. Only a few light blows on a 
block placed against the coupling are 
needed to drive it firmly against the 
shoulder of the conduit. No cement nor 
compound is needed. The joint is 
water-tight, filtration proof. 


ees jie Meme 


ORANGEBURG MANUFACTURING CO., INC., ORANGEBURG, N. Y. 


Gray. 
ria 


reini® company 
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‘DISTRIBUTORS, 
“ORANGEBURG. 

FIBRE CONDUIT 

AND STOCKS IN PRINCIPAL CITIES 


‘GENERAL S ELECTRI 
SUPPLY : 
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QUESTIONS from readers on problems of industrial equipment, installation, 


maintenance and repair. 


Answered by electrical maintenance engineers and 
industrial electrical contractors out of their experience. 


For every question 


and every answer published we pay $5.00. 


Reader’s Quiz 





Wiring for Mills 
and Elevators 
OUESTION F21—In 


d elevators we are 


mills 
required to use 

gid conduit and dust tight fixtures, 
approved for I was 


inder_ the reason for 


wiring 


such conditions. 
impression the ] 
rigid conduit was to have the struc- 
tural strength of the falls in order to 
confine any 
duit. 

My question is—why are we allowed 
to use flexible metallic conduit (Green- 
field) in connecting from this system 
to a motor? It would seem that this 
would be a very weak link and defeat 
the safety factor of the 
G.L.R. 


explosion inside the con- 


installation.— 


ANSWER TO F-21 
the National Electrical Code, Para- 
graph 5054 (a2) allows the use of 
flexible metal conduit 


Article 500 of 


where 
dusts are of an electrically conducting 
nature tor 


except 
use as flexible connections. 
This method of wiring is allowed for 
Class II, Division 1. 


In the design of equipment for 
hazardous ; 


gases the enclosure is of 
sufficient strength to withstand an in- 
ternal explosion of the vapor-air mix- 
ture. In other words, the explosion will 
be confined without destroying the 
enclosure and the propagation of 
flames will be arrested by the close 
fitting metal to metal joints that cool 
the hot gases that vent to the outside. 

The design of proper equipment for 
use in Class II (dust-tight locations) 
presents a somewhat different prob- 
lem from Class I design because the 
apparatus for use in dusty locations 
must be designed to be dust-tight; that 
s, it must exclude the dust. Class IT 
equipment is not intended to resist the 
internal explosion of a dust-air mix- 
ture. 

Flexible metal conduit will 
penetration by grain dust found in 
Class II, Group G. Even if the dust 
did enter the flexible metal conduit, it 
is not conductive and, therefore, would 
not short across terminals of an elec- 
trical Metal dusts are of a 
more penetrating nature and would 
tend to short across terminals of an 
electrical device in the event that such 
dust penetrated the flexible metal con- 
duit. 

If the user does not like to use flex- 


resist 


device. 
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ible metal conduit, we would suggest 
the installation of flexible couplings 
which are listed by Underwriters’ both 
for Class IT and Class II 
These are available from several manu- 


locations 


facturers of hazardous location equip 
ment.—R.W.S. 


Size of Conductors 


QUESTION G21—What advantages 
are there in using a single conductor 
feed of ample size over a multiple of 
small size wire with the same total 
amperage rating? Wouldn’t the heat 
dissipate much faster from smaller 
wires in multiple than from a single 
wire even though it were stranded ?— 


E.H. 


ANSWER TO G-21: 
govern the choosing of the correct size 
of a conductor, (1) allowable current 
carrying capacity, (2) voltage drop. 
(3) skin effect, and (4) mechanical 
strength. The National Electrical 
Code deals primarily with the first 
factor as a minimum standard and 
“Good service and satisfactory 
results will often require larger sizes 
of wire.” 

The factor of mechanical strength 
is not often encountered in interior 
wiring, but must be considered on long 
spans (from building truss to building 
truss). “Skin effect” is the alternating 
current phenomenon which causes the 
current to be carried principally in the 
outer layers of the conductor. At or- 
dinary power frequencies, this is most 
important in large conductors operat- 
ing at high current densities. The end 
result is to increase the effective re- 
sistance of the wire, thereby affecting 
the allowable current carrying capac- 
ity and the voltage drop. 

Voltage drop can be computed from 
the effective resistance (engineering 
handbooks give tables or curves for 
“ac resistance”) per unit length of 
the conductor, multiplied by the total 
wire-feet of the circuit. Allowable 
current carrying capacity is an “ex- 
perience” or test limitation, above 
which the insulation would rapidly de- 
teriorate. Reduction is made in ac- 
cordance with the Code where high 
surrounding temperatures are encount- 
ered. A strong consideration is the 


Four factors 


states: 


heating ciiect or watt loss in the con- 
ductors. Coxtributing considerations 
are freed ‘ air movement, nearness 
to other conductors, and thickness of 
insulation 

Multiple operation does have dis- 
tinct advantages in the circular mil 
sizes. Because of skin effect and heat 
holding tendencies of conductors, al- 
lowable current per unit area falls off 
rapidly as diameter is increased. Sec. 
3018 provides for dividing heavy-duty 
circuits between separate conduits or 
raceways.—L.E.B. 


ANSWER TO G-21: The use of a 
single conductor feed or dividing each 
conductor into a number of smaller 
conductors is definitely an advantage 
from the standpoint radiation. For 
rough comparison if a single conduc- 
tor is assumed to have 100% capacity 
a 2-conductor cable has 90% and a 
3-conductor 75% capacity. Dividing 
each feeder conductor into two or more 
unit conductors adds additional radiat- 
ing surface and makes a higher com- 
bined carrying capacity for the mul- 
tiple conductor arrangement possible. 
Much investigation along this line has 
been conducted resulting beneficially 
in new arrangements. A further bene- 
fit particularly where ac currents are 
involved is the ability with the divided 
conductor method of transposing the 
units in sections and greatly improving 
the circuit regulation by reducing the 
inductive effect—C.O.D. 


Power Factor 


QUESTION H21—I have a gener- 
ating unit which is the only supply on 
the system. At present the power fac- 
tor is 90%. If the system power factor 
is raised to a higher factor, will the 
cost of generating power decrease and 
if so, by how much?—T.J.H. 


ANSWER TO H-21: The only saving 
resulting from power factor improve- 
ment will be that obtained by reducing 
generator and line loss. It must be 
remembered that the prime mover is 
merely supplying an input equal to the 
total load plus the losses in the system. 
Usually, these losses are small at 90% 
power factor, as compared with the 
total input. How much they will be 
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MARTINDALE GROWLERS 


PORTABLE 
GROWLER 
TYPE U-2 


This Universal Adjustable Growler may 
be used as both an external Growler for 
armatures and an internal Growler for 
stators. It will test armatures from 2” 
diameter up, and stators from 534” diam- 
eter up. 


ADJUSTABLE 
BENCH 
, GROWLER 


Has adjustable jaws with face length of 
24". With jaws closed will test arma- 
tures as small as 1” diameter. With jaws 
open, will accommodate armatures os 
large as 18” diameter. 

Both types available with or without 
meters. Also six other models. 


MARTINDALE WHEEL 
AND GEAR PULLER 


a. 


Adjustable arms pull straight without 
squeezing the work. Set screws prevent 
spreading. 
Made in 2 Styles and 4 Sizes up to 24” 
diameter. 


MARTINDALE COMMSTONES AND 
COMMUTATOR GRINDING TOOLS 


MICA UNDERCUTTERS FOR 
SLOTTING COMMUTATORS 


Nine Motor Driven Types 


Write for 64-page Catalog describing these 
for industrial 


end many other products 


, Safety and Production. 


MARTINDALE ELECTRIC CO. 
1309 Hird Ave. Cleveland 7, Ohio 
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reduced depet 


| ipon the particular 


system conditions. [I would recom- 
mend that I.J.H. discuss his problem 
with a consulting engineer who can 
describe the full advantages of power 
factor improvement to him, and 
whether the necessary investment 
would be economical in his case.—H.A. 


ANSWER TO H-21: Raising the 
power factor of any load connected to 
a generator will decrease the cost of 
generation. A generator will produce 
a limited kva. This generated kva may 
be considered to consist of two com- 
ponents—kilowatts and kilovars or re- 
active KVA. With this concept we 
may consider the generator as supply- 
ing two distinct types of energy to the 
system ; useful power measured in kilo 
watts and reactive power measured in 
kilovars. Now the useful power is 
consumed by the load, but the reactive 
power is not. It oscillates back and 
forth between the generator and the 
load, its only effect being increased 
losses in lines and equipment due to 
the current component. Raising the 
power factor of the load means the 
generator does not have to supply the 
reactive power needed under the poor 
factor condition. This means 
the kva output of the generator is de- 
reased, resulting in decreased torque 
exerted by the driving unit and conse 
quent reduction in fuel cost. 

rhe savings in cost of generation is 
not the most important factor entering 
into a consideration of power factor 
correction. The usual reason for con 


powel 


sidering power tactor correction 1s to 
relieve machines which may be over- 
burdened during peak loads. In a sys- 
tem, such as that described, having as 
good a power factor as 90%, power 
factor correction 1S hardly worth con- 
sidering. Many utility companies have 
PF clauses based on the consumer 
keeping an average power factor of 
only 85%. 

\ few other ramifications of power 
factor correction should be noted. In 
order to relieve the generator of hav- 
ing to supply the reactive power re- 
quired by a load of poor power factor, 
a device for correcting the load power 
factor must be connected somewhere in 
the system. Modern practice favors 
the use of a shunt capacitor. The ca- 
pacitor may be thought of as a device 
for supplying kvar. It is rated in kvar 
at a given voltage, therefore it is a 
simple matter to calculate how much 
capacitance is needed to correct a 
specific power factor at any given load. 
lf the cost of these capacitors is 
equaled by generation savings over a 
short enough period of time, their 
installation is justified. However, in 
the usual case the power factor will not 
remain constant. This complicates the 
problem to the extent that some auto- 


matic switching equipment is usually 
Naturally, this equipment 
will increase the cost of correction 
To summarize: increasing the load 
power factor decreases the turning 
effort needed on the generator and re- 
duces losses in lines and equipment, 
thereby reducing generation and main 
tenance costs. The cost of driving the 
generator may be determined, but sys- 
tem losses are dependent upon line 
lengths, point of applied correction, 
and many other variables, while main- 
tenance costs are even more difficult 
to determine. Balanced against any 
savings must be the cost of apparatus 
to supply the corrective kvars. If the 
power factor varies, the cost of con- 
trol equipment must be added.—L.J.W. 


necessary. 


Testing Voltage Circuit 


QUESTION J21—In our plant we 
have a few high frequency induction 
heating units which, of course, use 
a high ac input voltage into a set of 
gas rectifier tubes to supply the dc 
voltage for the oscillators. Now this 
high voltage in these circuits creates 
a problem as the peak ac voltage at- 
tains 15,000 volts and, if breakdown to 
ground occurs, we have a short-circuit 
as the B lead of the dc output of the 
rectifiers is grounded to the machine. 
Could anyone suggest an economical 
method of testing out this high voltage 
circuit to grounds?—E.].K. 


ANSWER TO J-21: One important 
cause of these arcbacks and flash-backs 
Several methods are 
possible to determine tube leakage, 
the main test being visual observation 
of tubes during operation for unusual 
pinkish tinges. Small cracks in the 
glass also contribute to leakage. 

\ high potential test with a 12 kv. 
rms ignition type test transformer can 
be applied. A 25 ma. milliammeter is 
connected in series with 10,000 ohms 
in the high voltage leads. One lead 
goes to the anode, the other to the 
cathode. 

Voltage is rapidly increased to 12 
kv. Good tubes will break down and 
clean up instantly. A current reading 
on the ma. meter for more than 5 sec- 
onds denotes a gassy or leaky tube. A 
good tube should stand 12 kv., 60 
cycles for at least 60 seconds. 

Faulty tubes have dense dark coat- 
ings spotted near glass anode seals. 
This coating does not ordinarily de- 
velop unless tube has arced back fre- 
quently. 

High frequency alternating currents 
do unexpected things; fly off conduct- 
ing materials, bounce to surrounding 
objects, leak unexpectedly and make 
component and lead spacing critical 


is leaky tubes. 
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from 
kindergarten = 
through college..§ 


With GUTH-LIGHT, students enjoy effortless vision. 


The reason: GUTH fixtures provide the right quantity and quality 
of light... plenty of light, evenly distributed to give freedom 
from shadows and glare. 


The result: Normal vision is protected and lessons are easier. 
Students have more energy and better posture. 


Whether you have a kindergarten or college lighting problem, it 

will pay you to contact your GUTH resident engineer about GUTH SEELUXS — 3-ring, 
Precision-Planned School Lighting . . . or write for our School Lighting vor bow! lempe with 
Catalog. Aluminum** louvres. 


*Patent Pending 


**® and Patented, Aluminum Co. of America 


THE EOWIN F. GUTH COMPANY 


$T. LOUIS 3, MISSOURI 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . SEPTEMBER, 1952 








‘REACH OUT FORTHIS | 


susiness:-|] § GOOD.-- 








* 


@ Assembly Halls . . . Roller 
and Ice Skating Rinks 
Armories, Etc., are 
sources for sales 


added 


Withstands shocks and rough 
treatment encountered in gym- 
nasiums 


Here are the features that 
make customers and profit for 
you. 

1. Design improved 


2. Serviced from above or be 
low ceiling 


Detachable porcelain enam- 
eled reflector 


Angle iron framing ring 
serves for both the plaster 
and finishing ring. 


Adjustable for variable ceil- 
ing thickness 


Dust tight glass cover op- 
tional 


Heavy wire guard 


Tops in appearance 


This QUAD unit, flush 
mounted, has all the an- 
swers for lighting effi- 
ciency and durability. 


That is why it is getting 
a “big play” for gym- 
nasium lighting. Be sure 
you have this unit in your 
lighting line up. 


Sold 
through 
Electrical 
Wholesalers 


* 


QUADRANGLE MFG. CO. 


S77 eee ORLA ST 


Now Large Size! 
150-1500 W 
also 300-500 W 


GYMNASIUM 


LIGHTING 


CHIC AGiG- Zz 14 | 








Proper maintenance requires all in 
sulating bushings and stand-offs to be 
kept clean at all times —L.W.F 


ANSWER TO J-21: A high voltage 
Megger will show the resistance in 
ohms of the insulation to ground. It 
is a proven method.—G.]J 


Induction Heater 
QUESTION K21—WWe have an induc 


tion pinion heater in one of our shops 
which is used to remove traction moto) 
pinions on Diesel locomotives. It is 
wound with two parallel circuits of No. 
6 wire, 86 turns in each circuit, and is 
used on a 440 volt, 60 cycle circuit. In 
side diameter of coil is 124 in., outside 
diameter 144 in., width 6 in. We would 
like to know how we can compute the 
inductance of the coil, the current, and 
the number of turns required if the 
heater is rewound with a single No. 3 
wire in place of the two No. 6 wires. 


—D.H.N. 


ANSWER TO K-21: Since an induc- 
tion heater operates on the transformer 
principle, the coils being the primary 
and the pinion the secondary, the new 
winding would have to have the same 
number of turns as one of the old wind 
ings. The object of the old two wind 
ings was to divide the load current 
between the two windings and prevent 
overloading. 

Since you are doubling the cross sec 
tion of the wire used, you are keeping 
the current density in the wire about 
the same. To be on the safe side it 
would be best to wind the coil with 
wire whose insulation could stand 
higher temperature than the old coil 
due to the differences in radiating sur 
face between the old and new coils. 

The new coil should have 86 turns. 
The turn ratio has to be the same since 
the secondary (pinion) is fixed. The 
current should be approximately the 
same as the total current taken by the 
old two coils. Any variation in turns 
would change the size of induced cur 
rents in pinion and therefore the tem 
perature of the pinion —E.B. 


ANSWER TO K-21: You will need 
86 turns to get the same inductance. 
It will consist of four rows of 22 turns 
per row instead of the six rows of 31 
turns per row of D.C.C. wire. I can 
not give the inductance and current be- 
cause the inductance and current 
depends on the magnetic material that 
is used with the coil. CAUTION 
Use a circuit breaker or fuse to pro- 
tect the coil if someone turns on the 
power before the correct magnetic ma 
terial and magnetic shape is in the 
coil. 
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Can you ANSWER ANNOUNCE. 


these QUESTIONS? 


QUESTION X21—We recently in- i 
stalled a battery of nine spray booths 


each having a 3 phase 220-440 volt 


motor with 9 leads. After the booths 
were set up and motors connected, we 
found all the motors had the leads 


improperly tagged and would not run. 

We removed the motors and sent 
them to a motor shop in the vicinity 
where they tested and marked the 
leads. When we reconnected them, all 
worked O.K. I would like to know 
if there is a simple way to test this 
type of motor when some of the tags 
are lost or if the leads are improperly 
tagged. Can this be done with ordinary 
instruments or is special equipment 
required ?—E.E.M. 


QUESTION Y21—! would like to 
know a method of testing small motor 
condensers. I have found that to test 
for continuity and for flash is not 
always correct.—C.S.S. 


QUESTION Z21—We have a prob- 


lem involving the use of an electromag- 
netic ac type of solenoid. Owing to the 
fact that the solenoid has a very high 
inrush, we have been hesitant about 
using this for more than infrequent 
duty. Is there any way of checking 
or calculating the maximum number 
of operations per minute that a sole- : ~ : 3 By lg 
noid may operate ?—H.H.S. Here’s the greatest collection of ideas — you may find a “gold mine” in any 
. ever compiled on new uses for hydraulic one picture. 
QUESTION A22—Just which is su- |  tolsand hand tools. The IDEA BOOK =—=—_You see, the same Blackhawk hydrau- 
gives you the benefit of ideas developed lic tools you now use for bending pipe 
and applied by ‘hundreds of users of and driving knockout punches make 


1001 shortcuts to save you time... money... 
materials with hydraulic tools 
and hand tools 


perior and how much for protection 


against lightning—a lightning rod or Blackhawk equipment. Most important, many other jobs easier, faster, safer. 
a lightning wire? It is claimed that the IDEA BOOK will stimulate you to With them, you can pull pulleys, move 
ammunition and explosive store houses create your own ideas . . . will show motors, install heavy equipment, handle 
are all protected by lightning wires. how Blackhawk equipment can solve many other allied jobs. Like = eee 
: special problems for you! So — send others, you'll find savings in time, money 
for it! You'll want to read every page and materials are often spectacular. 


A lightning wire being a bare wire 
stretched above the building to be 
protected and the wire being ground- IDEA BOOK contains all the facts on how you can 

ed.—E.B. WIN BIG CASH AWARDS 

in big Idea Contest. Every 90 days Blackhawk will give generous cash awards 
QUESTION B22—What can be done | and citations for the best original ideas using Blackhawk equipment. Get your 
to overcome the continued breakdown copy of the IDEA BOOK today for complete details. 


of capacitors on a 3 hp single-phase ASK “THE MAN WHO KNOWS’— 


motor? This motor is started and Representatives of leading supply houses have full facts on these products. 





stopped continuously and after this 


operation for a week or so, the capaci- FOR FREE COPY, CLIP THIS 
tors are defective. Is there any remedy, | COUPON AND MAIL TODAY 
besides replacing with a repulsion- | Headquarters for indus- 


ites type weer? ES ital head hake has BLACKHAWK MFG. CO.,Dpt. M-2092, Milwaukee 1, Wis. 


world’s most complete Please send me immediately a FREE copy of your new 64-page, 
line of hydraulic tools... profusely illustrated IDEA BOOK. 


| 4 
QUESTION €22—Is it correct that i 
mercury vapor from a broken ther- Title ; | 
mometer of fluorescent globe can cause Firm R “aq 
a selenium rectifier to fail?—H.S. 

Address : 
PLEASE SEND IN KNOCK-OUT ety ome ane: x 


YOUR ANSWERS BY OCTOBER 15 | a & “a ta po iz a4 we Za iz & we sw 
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electrical equipment 
and keep 

maintenance costs 
down with 


POSITIVE 


DESIGN sie pYLE-NAT! 


SEALING GRIPS 
or flexible cords ¢ cables 


VARIETY OF BODY TYPES 





Pyle accurately-cut tapered threads and tapered 
rubber bushings assure a positive grip with a water- 
tight and dirt-tight seal preventing strain on ter- 
minal connections and deterioration of electrical 
parts or intricate mechanisms. 


With Pyle sealing grips installed, tension or strain 
on the portable cord or cable is taken up by the 
gripping action instead of the wire terminal con- 
nections. At the same time this sealing action pre- 
With conduit lock » ° . os 
nut in sheet vents moisture or dirt from entering the wiring 


metal cabinet 


compartment or mechanism enclosure. 


Aluminum bodies are available in a variety of 
styles and sizes including types with hexagon nipple 
for anchoring in sheet metal panels, cabinets or 
overhead power distribution ducts. 


WED Kenagen nipple Compression nuts can also be furnished with a 
=e split mechanical clamp, a cord protecting spring, 
or with an attachment for rubber hose or flexible 
conduit. Two and three hole rubber bushings are 


also available. 


Write today for Pyle-National 
Bulletin No. 1145 for complete listings. 


In taper 
threaded 
Pylet hub 


i.twePYLE-NATIONAL COMPANY 
1344 NORTH KOGTNER AVENUE, CHICAGO S51, ILLINOIS (Biman 
Branch Offices qnd Agents in Principal Cities of the United States 
EXPORT DEPARTMENT: fnternational Railway Supply Co., 30 Church St., New York 
CANADIAN AGENT: ThejHolden Co., Ltd., Montreal, Toronto, Winnipeg, Vancouver 


AULT Lsy ° TURBO-GENERATORS + FROODLIGHTS + PLUGS & RECEPTACLES + MULTI-VENT AIR-DISTRIBUTION 
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Questions on the Code 


Answered by 


B. A. McDONALD, New York Board of Fire Underwriters, Rochester, N. Y. 
GLENN ROWELL, Electrical Engineer, Fire Underwriters Inspection Bureau, Minneapolis, Minn. 


B. Z. SEGALL, Consulting Electrical Engineer, New Orleans, La. 


F. N. M. SQUIRES, New York Board of Fire Underwriters, New York, N. Y. 


Wiring Gasoline Pumps 
What types of wires and ca- 


j © bles, other than lead covered, 


are available for wiring to gasoline dis- 
pensing islands; that are accepted by 


the N. E. Code ?—FE.B.L 
A Che only wire, without a lead 
e@ jacket, which is approved by 
Underwriters’ Laboratories for use 
where exposed to gasoline is the “Ny- 
lon-Jacketed Type TW”. While some 
of the thermoplastic insulations may be 
exposed to mineral oils and are desig- 
nated “Oil Resistant”, they are not 
approved for exposure to gasoline. 

Underwriters’ Laboratories describe 
Nylon-Jacketed Type TW wire as fol- 
lows: “has an insulating wall of ther- 
moplastic compound and a transparent 
jacket of extruded nylon. It is labeled 
in sizes Nos. 14-10 AWG, and has a 
maximum working potential of 600 
volts. It is for use in moist locations 
and where exposed to gasoline and 
mineral oil. It is identified by tag 
markings and by printing on the in- 
sulation under the transparent nylon 
jacket with the designation “Type TW 
Gasoline and Oil Resistant”. 

This type wire undoubtedly is the 
first non-leaded covered wire, approved 
by U. L. and designed for wiring in 
conduit to gas pump islands at filling 
stations. —B.A.McD. 


Services 


Can the installation be made as 
shown in the following sketch? 


A Basically the installation as 
e shown complies with the Code. 
It is assumed all load calculations have 
been made to obtain the feeder sizes 
as shown, and that these conductors 
are correctly sized for the load to be 


served.—B.Z.S. 
Grounding Conductor 
Q In our city, a large number of 
© the newer residences have both 
hot and cold water pipes of copper and 
masmuch as these copper pipes are all 
joined together with soldered joints, 
we are wondering whether or not the 
neutral ground of the service equip- 
ment can be made to the nearest cold 
water pipe or if the Code will require 
us to run our grounding conductor 
back to a point ahead of the meter and 


ground to the incoming water service 
pipe —L.Y. 


A It is true that Section 2613 of 
e the Code states that grounding 
conductors shall be attached by means 
of suitable lugs, pressure connectors, 
clamps, or other approved means, and 
that solder shall not be depended upon 
to assure continuity’ of a grounding 
conductor. Prohibiting soldered joints 
has been done for two specific reasons, 
the principal one being the inability of 
the average workman to take the 
necessary time to make a good sol- 
dered joint, and the second reason be- 
ing that in the event of an electrical 
fault, it is possible the grounding con- 
ductor may be expected to carry 
rather excessive currents, in which 
case it would cause a heating which 
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might possibly soften and open a sol- 
dered joint. Where a ground is made 
to a cold water pipe consisting of 
copper tubing which is sliced together 
with saldered joints, we can be rather 
certain the joint will be reasonably 
well made or it will not confine the 
water; and in the second place the 
amount of current necessary on a }- 
or 4-inch copper water line filled with 
water would be far in excess of that 
necessary to cause trouble on the con- 
ventional No. 6 or No. 4 grounding 
conductor due to the cooling effect of 
the water. Furthermore, most copper 
water systems are put together with a 
type of silver solder which has a much 
higher melting point than ordinary 
solder. At the present time, the Na- 
tional Electrical Code contains no pro- 
visions governing this point and hence 
the answer to your question is simply 
the opinion of an individual which may 
be reversed at a later date by a subse- 
quent edition of the National Electri- 
cal Code.—G.R. 


Battery Room Lighting 
We are considering lighting for 


Q. a room, size 12 ft. x 15 ft. and 
12 ft. high containing 60 lead-acid con- 
trol batteries. How does the Code 
classify this room with respect to haz- 
ardous locations? We are concerned 
about the possible presence of hydrogen 
gas. —C.L.H 


A Insofar as the N. E. Code is 
e@ concerned, battery rooms, as 
covered by Article 480, are not con- 
sidered as hazardous locations and 
coming within the scope of Article 
500. Section 4807-g, however, recog 
nizes the need for separate battery 
rooms and ventilation when batteries 
in unsealed jars and tanks are used 
and the aggregate capacity at the 8 
hour discharge rate exceeds 5 kilowatt 
hours. This provision intends to min- 
imize the accumulation of an explosive 
mixture in the battery room. While 
the Code does not require a battery 
room for sealed batteries, it appears to 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . SEPTEMBER, 1952 151 


Spe tl ALTE EOS 





“better recognition of the “Mark of - 


Quality”! 


450 KVA, Type F Unit Substation, 
4160 V. Delta, 60 Cycles, 3 2— 
120/208Y, 4 wire. 


ONE OF THE WORLD'S LARGEST MANU- 
FACTURERS OF DRY TYPE TRANSFORMERS 
EXCLUSIVELY, 


1 te 2,000 KVA up to 15,000 Volts to 
? Individual Reavi 





© DISTRIBUTION © GENERAL PURPOSE © UNIT 





me that if such batteries are installed 
in a battery room, it should be venti- 
lated, since such batteries have a small 
hole through which oxygen and hydro 
gen escape and the mixture if allowed 
to accumulate could be explosive. It 
also follows that the amount of venti 
lation depends on the ratio of battery 
size to room size. Since the Code con 
stitutes minimum requirements, | 
would not hesitate to recommend ven 
tilation for sealed batteries install 

in a battery room. In addition, some 
authorities feel that where the ampere 
hour capacity of sealed batteries ex 
ceeds 200, the explosion-proof type 


should be used.—B.A.McD. 


Type USE Conductors 


We have used quite a large 
© amount of type RR wire for 


direct burial in the earth and on the 
present job the inspector insists we 
follow several techniques for which 
we can find no backing in the Code. 
lor instance, he insists that we bundle 
the wires when they are directly buried 
the earth by tying them at least at 
tervals of 6 to 8 feet and that 
wherever the underground runs leave 
the earth, they be brought up in con- 
duits which do not have a right angle 
bend into the trench used for the wire. 
Does not the bundling of the conduc- 
reduce their carrying capacity im 
direct proportion to the reduction im 
area exposed to the earth and why 
should not the conduit used for me- 
chanical protection of these con- 
ctors where they leave the earth be 
ito the trench with a sweeping 


LAF. 


A The National Electrical Code 

e@ does not contain at the present 

time specific wiring rules or regula 

tions governing the use of > USE 

conductors and for that reason many 

inspection authorities have fou it 
necessary to provide additional 

lations of their own governing such 

installations. Some of these regula 

tions will ithout doubt be eventually 

included the National Electrical 

Code as a result of the vast amount 

of field experience resulting from the 

rural ring program on which a con 

tvpe USE con 

Most of the 

rules which are being enforced 

areas have been found neces 

he thawing and freezing 

during winter months 

limates. This thawing 

freezing actually results in the 


ground heaving and 


receding and 
often this movement is sufficient to do 
serious damage to an underground 
wiring installation where precaution 
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has not been taken to guard against 
such movement. In other words, it 
is essential that an expansion loop of 
USE conductor be located adjacent 
to that point where such conductors 
enter the masonry wall of a building 
resting on footings located below frost 
or where they enter a conduit attached 
to such a building or pole and where 
conduits have a sweeping ell extending 
out into the trench, experience in the 
field has proven that the ell will be 
bent upward often with sufficient force 
to pinch off the conductors contained 
within them; hence the requirement 
that the conduit shall extend in a 
vertical manner terminating in a non- 
conductive bushing with a loop of the 
conductor placed in a vertical manner 
below this bushing. Where such runs 
can be carried below frost line or 
areas not subject to freezing, this pre- 
caution of course is unnecessary. In 
regard to the bundling of conductors, 
I understand that certain inspectors 
have found it necessary to require that 
all conductors of a circuit be tied at 
frequent intervals to maintain a some 
what even spacing between the con- 
ductors in an attempt to improve their 
carrying capacities and also to keep all 
conductors of the common circuit 
within the same trench Actually if 
practical, this carrying capacity could 
of course be further increased if an 
even spacing could be maintained 
throughout where the conductors did 
not actually touch each other and 
wherever three-phased runs were em- 
ployed, this spacing should for theo- 
retical purposes be of a triangular na- 
ture for the best carrying capacity. — 
G.R 


Grounding 


We wire our electric water 
2 
heaters (220 volts) as shown 


by the following schematic drawing. 


Ls Woter 
heater 

Every time we have an electrical 
storm we have many burned out coils 
in our heaters. 

I would like to know if running a 
third wire to the heater and using this 
wire to ground the heater, would 
prevent these burnouts? I’ve been 
told that this would not help since the 
heater tank is already connected to 


the cold water pipe-—D.H.S. 


A Running this third wire as a 
@ bond would definitely help 
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this situation. To completely discus 
this problem is somewhat beyond the 
cope of this column. However, 
omplete expositions of this 
found 
a) September 
Bulletin, 
by O. K. Coleman. 
b) May 1945 IAEI News 
Protective Grounding of FE 
Installations on Customer’ 
1ses by \. H. Schirmer 
c) March 1952 IAEI News Bulletin, 
Electrical Appliances Lightning 
losses by H. N. Pye and Joseph 
Whitner 


rhe following 


very 
may be 


1941 IAEL 


Principles of 


News 


Grounding 


Bulletin, 
lectrical 
Prem 


sketch illustrates tl 


J COn. CTO. non Met; 
= conductor neta 
4 : : cable 


Bond service grou 
heater tonk, 


Nd 10 woter 
cold water pipe, etc 
nstallation of bonding to 
the effect of the lig 
B.Z.S 


ninimize 


htning surges.— 


Three Phase Four-Wire 
Delta 


0. We find nothing in the Na- 
tional Electrical Code (Section 


113 and Section 2514) which we in- 
lerpret as specifically 
the use of a four-wire, 
delta system. Even though the 

tage between ground and the “odd 
tot leg is approximately 190 volts we 
assume such a system is approved for 
residential occupancies as long as the 
multt-wire branch circuits consist of 
not more than three wires and exclude 
the “odd” hot leg. We understand 
such systems are used in some local 
ties to provide both three phase and 
single phase from a single phase from 
a single D wire cut-in and if any ruling 
code authorities 
this system we 
much your re 
ferring us to the proper interpretation 
We recognize that this system involves 


ruling against 
120/240 volt 3 


piase 


has been made by the 
preventing the use of 


would appreciate very 


and subse- 
might be 
wishing to 
rather than 
yuired in a wre 


more care m installation 
quently maintenance but 
employed by 
use only two 
the three ri 


C.H.B 


here is no Code requirement 
A. which prohibits the use of a 
four wire, 120/240 volt, 
delta for residential use, 
voltage requirements of 
are satisfied. 
tion these 


some utilities 
transformers 


system, 


three phase 
provided the 
Section 2113 
As covered by your ques- 
requirements are satisfied 
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when the “odd,” 190 volts to ground, 
leg is excluded for such use and the 
other two phases operating at 120 
volts to ground are used. 

Section 2005-d of the Code is a new 
requirenient, appearing in the 1951 
Edition, which the use of 
such a system. It reads as follows: 

“If, on a 4 wire delta-connected 
secondary, the mid-point of one phase 
is grounded to supply lighting and 
similar that phase conductor 
having the higher voltage to ground 
shall be identified by painting or 
other effective means at any point 
where a connection is to be made if 
the neutral conductor is present.” 

This new Code provision definitely 
recognizes the use of a 4-wire delta 
system and endeavors to safeguard 
the hazard presented by the “odd” 
phase operating at 190 volts to ground. 

It also follows, however, according 
to Section 2113 that some appliances 
in residential could be 
used, operating at more than 150 volts 


to ground.—B.A.McD. 


recognizes 


loads, 


occupancies 


Single Disconnecting 
Means for a Group 
of Motors 


STATEMENT: A packaged air con- 
ditioning unit consisting of duplicate 
and fan equipment is 
located on the first floor of a building. 
The two main c 
each 

These 


culmpressor 


ympressor motors are 
rated 10 hp, 240 volts, 3 
units are U.L. approved. 
The water tower with its motor, 
mtroller and running protective de 
vices, are out of sight of the 
units as 
the root of the 


phase. 


com 
pressor located on 
Control cir 


between the 


they are 
building 
cuits are tied in com 
pressor units and the tower to provide 
nominally safe sequence 
Water tower 


240 volts, phase 


QO Can a_simgle disconnecting 
s 

be installed near the package 
mit as the 


F.C 


ope ration of 


the System motor 1s 


shown, for entire system? 


2 /p motor 
wet Duel pockage unit 
: | ar conditioner 
Centroller and running 
protection | 


25 hp motors 
{ 


Single main 


aisconnect 


">= 


| Controllers and y= an 
running pre ofec ane «| Service 


A. 


Section 4410 states that motors 


shall be rated 600 volts or 


less if a single disconnecting means 

to be serve a group ol 
All the above are 240 volt 
motors so that the primary require- 
ment is satisfied. 

Furthermore this section states that 
the disconnect shall have a rating 
not less than the sum of the horse- 
power or currents of all the motors 
oi the The main disconnect 
miust, have a minimum 


used tu 
motors. 


group. 
therefore, 
rating ot 

10 plus 10 plus 2 plus the hp of all 

the other auxiliary motors used i 

the system. 

For our problem we'll assume a dis 
connect rated 25 hp will be satis 
tactory. 

With two primary require- 
ments satisfied there still remains three 
other conditions which are set up 
this section, any one of which must 
be fulfilled if a single disconnect is to 
be used. 

First, ii a 
single 


these 


group of motors is in a 
room within sight (50 feet or 
less) from the disconnect location, a 
single disconnect may be _ installed. 
his condition does not exist in this 
installation. 

Secondly, if a group of motors is 
being protected by a branch circuit 
overcurrent device rated at not more 
than 20 amperes at 125 volts or less, 
or not more than 15 amperes at 600 
volts or less; each motor not exceeding 
1 hp in rating and each motor having 
a full load rated current of 6 amperes 
a single disconnecting means 
may be installed. Obviously this con- 
dition is not applicable in this case. 

Finally, a single disconnect may be 
used to serve a number of motors 
which drive several parts of a single 
machine or piece of apparatus such as 
metal and woodworking machines, 
cranes and hoists. 

The application of this condition to 
the above installation presents a moot 
problem. I feel sure there are many 
inspectors who will say this condition 
is applicable, provided all other code 
requirements such as group 
trollers, running protection, etc., are 
complied with. The basis for this per- 
mission being contingent upon the 
system design which provides, more 
for a single machine, in their 
Furthermore the control cir- 
ire interconnected to provide safe 
operations of the system when certain 
breakdowns occur or incorrect sys- 
tem set-ups are made by the operators. 

In the writer’s opinion this con- 
dition is not applicable. This system is 
not a single machine or piece of 
apparatus in the sense that was in- 
tended; i.e., such as a metal or wood- 
working machine, etc. Again it should 
I this is strictly the 


or less, 


con- 


1 less, 
opinion, 
cutts ¢ 


be emphasized 
writer’s opinion as to intent and there 
(Continued on page 159) 
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THE SOLDERLESS, TAPELESS WIRE CONNECTORS 


Now | 
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for All Pigtail Splices 


in All Types of 
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This broader approval, granted for superior quality 





and performance, means that you can now profit from 
better, cheaper pigtail splices throughout every job! 
IDEAL “Wire-Nuts” (contractor sizes 74B and 76B) 
are now fully and completely approved as pressure 
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circuit wiring—-conduit, armored cable, non-metallic 
sheath or open. No solder, tape or tools! Just screw on 
“Wire-Nuts’’—like a nut on a bolt. No other connector 
offers so many advantages—in low cost, ease of use and 
unvarying dependability. You'll use them everywhere 
eventually better start now! Only IDEAL makes 
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holds jaws open while wire is removed and posi- 

tively eliminates crushing of stranded wire. Weighs 
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Catalog No. Wire Gouge Catalog No. Wire Gauge 
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POS) 
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years for stripping and cutting building and fix- 
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E-Z Automatic blades and jaws, prevents snap-back against wire 
WIRE ends. Cannot crush stranded wire. Hardened, pre- 
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(Patented, No. 2,239,755) 
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Construction for 
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for special pullers, pliers or danger- 
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| is no official interpretation for this 


EEE ‘Te 

[o. eB oy condition. The system, true enough, 
| is a single system, but it consists of 

PI N 6 Y Pp f 4 N Ss U L A T io] ke s several pieces of apparatus, W idely 


separated from each other. Electrical 


TRANSMISSION AND 1 
DISTRIBUTION LINE connections must be made in the field 
and these will be correctly or incor- 

y rectly made in accordance with the 

| ability of the workmen expediting the 

job. These electrical connections are 

= not just the ordinary run of the mill 

; type, but involve in many cases rela- 

tively complicated hook ups. Incor- 

. rect operating conditions can result 

1 , and it is possible that the installer of 


any one particular job may not be 
cognizant of all these conditions for 
his particular system and thus not 
provide proper safeguards in his in- 
stallation—B.Z.S. 
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| mission and distribution power lines | When metal fixtures are hung 3 
: For top quality, superior performance © in a mercantile building, does i 
and long life, specify Illinois! | the Code require those fixtures to be $ 
| . g 


Write for NEW Free Insulator Catalog grounded even though they are well 
‘ | above the 8-foot above floor level? 


ae > a - 


\ * 


ONE PIECE AND MULTIPART 


| ILLINOIS ELECTRIC PORCELAIN Co. ieee 
MACOMB, ILLINOIS | A Under Section 4212 you will 

e note the Code definitely re- 

quires the grounding of all metallic 
fixtures when they are supplied from 
a circuit extending through a grounded 
metallic raceway or grounded armored 
cable and are attached to outlet boxes § 





: e 

Mail IDEAL INDUSTRIES Inc on such raceways. Under the next 1 
‘ 1041 Park Avenue, Sycamore = Me g section, 4213, where the circuits sup- H 
th i Ss - ' ’ plying such fixtures are of one of the My 
ease send me complete catalog data on the non-metallic wiring types, you will Hf 
items checked below: note the fixture need not be grounded i 
cou p on No.1A “Wire-Nuts" unless it is mounted on a metal lath : 
' No. 2A Set-Screw Connectors ceiling and is not insulated from that i 
0 No. 3A Stripmaster ceiling and is over 8 feet above the 3 

to d | y = No.4A “E-Z Automatic" Wire Strippers floor and is more than 5 feet horizon- 

No.5A 6-X Armor Cutter tally distant from any grounded 


[) Ne.6A Cable Ripper 

fo t (Ne. 7A Fish Tape, Reel and Puller 
[) Ne. 8A Coil-Flex Fish Tape 

> C1 No. 9A Fish Tape 

f urt & er 1] No. 10A Wire Pulling Lubricant 

( No. 11A Voltage Tester 

[) No. 12A Flur-Test 


medium such as steam pipes, etc. It 

is also assumed that the fixtures in 

question are operating at not more 
| than 150 volts to ground.—G.R. 





() No. 13A Continuity Tes 
C1) No. 14A “Test-Glo"” Test Lite Motor Protection 
J No. 15A Testlite and Fuse Puller , , 
3 e . a i | s on 0 No. 16A Fuse Reducers 0. Installing single phase motors 
No. 17A Fuse Clip Clamps of 2 hp or more, what does the 
‘ (Ne. 18A "Safe-T-Grip" Fuse Puller code call for in motor protection? Is 
| D E A L an ac line starter with heater elements 
NAME compulsory ?—R.B.C, 
Pro d ucts COMPANY A Section 4321 to 4333 of the 
e N.E. Code covers the require- 
ADDRESS ments for the overcurrent protection of 
| nae motors. According to Section 4322, a 
ZONE _ STATE Continuous Duty Motor, of more than 


1 hp must be protected by a separate 
overcurrent device which is responsive 





ah ins ien ain Agia ele eiah tes ies md dent a is cla sess ees eo Me us emi sien eats Gat ims im ab 
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SLASH 


Fastening Costs in 
Steel and Concrete 
with 

New. amset 


= |))) MS CT 


ow STAR VALUES increase 
ease, speed, utility and economy 
of proved Ramset System 


Faster loading, one-hand operation with 
trigger action, hairline accuracy controls, 
shorter, more compact design and other 
important features make the new Ramset 
JOBMASTER the unmatched tool for 
high-speed, low-cost, effortless fastening into steel, concrete and other 
approved materials. 

On-the-job experience (not stop-watch laboratory figures) shows less than 
a minute per fastener from start to finish—faster on continuous work. Most 
jobs prove dollar savings up to 75%, time savings up to 90%. For almost 
any kind of construction fastenings, nothing sets like Ramset! 


Tru-Set Fasteners hit the spot 
Guided by the exclusive, elasticized Red-Tip 
Pilot, Tru-Set Fasteners go straight to the work 

penetrate and hold tightly at the exact spot 
designated. With 54 sizes and types of Tru-Set 
drive pins and threaded studs, you can select just 
the one you need for any specific job. 

For new ease, new speed, new utility, new 
economy, ask your dealer today to demonstrate 
Ramset JOBMASTER and Tru-Set Fasteners. 
Or, write us for details. 


Ramset F. asteners, Inc. 
Ramset Division, Olin industries, Inc. 
12117 BEREA ROAD . CLEVELAND 11, OHIO 
Product Patent No. 2470117. Other Patents Pending. 


to motor current or by a protective de- 
vice integral with the motor, which is 
responsive to motor current or to both 
motor current and temperature. It is 
evident from these two general require- 
ments that the use of a line voltage 
starter with thermal relays is not com- 
pulsory to obtain the protection re- 
quired. This method, however, is used 
extensively and appears to be the prac- 
tical solution to the problem in many 
cases, 

Protective devices integral with the 
motor are usually used with motors 
of 1 hp or less. Similar devices, how- 
ever, may be used with motors over 
1 hp. 

Fuses may be used for the protection 
of a motor against overload. In view 
of the fact that the fuse must be able 
to start the motor without blowing and 
be set to protect the motor when run- 
ning, it is difficult to obtain this dual 
role from ordinary fuses. As a result 
it is necessary to use a double throw 
switch which shunts the fuse when the 
motor is started as covered by Section 
4325. If the motor is started auto- 
matically this method may not be used. 
According to Section 4344 and 4346, 
however, some special fuses have long 
time lag characteristics and are able 
to take the starting current of the 
motor and properly protect the motor 
when running. The application of this 
method of protection is limited by Code 
Section 4346 which requires the au- 
thority enforcing the Code to be satis- 
fied that proper designed fuses will be 
continually available for the motor pro- 
tection. 

Circuit breakers may also be used 
as a motor-running overcurrent pro- 
tective device but unless they are de- 
signed to start the motor and to protect 
the motor when running, they would 
have to be shunted during the starting 
period as covered above for fuses. 

Intermittent duty motors are con- 
sidered as protected by the branch cir- 
cuit overcurrent device as covered by 
Section 4323. As a result such motors 
could use ordinary fuses and circuit 
breakers for overcurrent protection — 


B.A.McD. 


Wiring for a 
Machine Shop 


QO To supply power to a number 
© of new machines being in- 
stalled in a machine shop, I plan to 
run a new feeder across the ceiling of 
the room in which they are located and 
would like to stub down from this 
feeder to each machine with a piece of 
conduit which will be approximately 
12 feet in length. As the total load 
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on the feeders will be approximately 
100 amperes, I plan to use No. 2 RH 
conductors for the feeders and as some 
of the individual machine units might 
be supplied through 14 conductors, I 
am wondering tf it will be necessary 
jor me to use larger conductors or to 
fuse the conductors at the junction 
box at the ceiling where they ar 


tapped to the feeders?—R.M.B. 


A Section 2434d gives permis 
@ sion to run taps not over 25 
feet in length when the smaller con- 
ductors have a current carrying 
capacity of at least one-third that of 
the conductor from which they are 
supplied providing they terminate in 
a single circuit breaker or set of fuses 
which will limit the load on this tap 
to that allowed by Tables 1 and 2 of 
Chapter 10. Therefore, it would be 
necessary for you to use a conductor 
having a carrying capacity of at 
least one-third that of the feeders for 
these taps taken off the feeder con- 
ductor unless overcurrent protection 
devices are located at the point of 
origin of the taps.—G.R 


Service Disconnect and 
Overcurrent Protection 


The following service entrance 
ere . 
installation was turned down 


by the inspector. Why is this a code 
jolation’—A.W. 


Service entrance 
aisconnecting means 
and overcurrent 
protection 








L 


A Section 2351 permits not more 
e@ than six switches or six cir- 
cuit breakers to serve as the service 
disconnecting means. The above serv- 
ice equipment has only one switch so 
that this section of the code is not 
violated. 

Section 2371 permits not more than 
six circuit breakers, or six sets of 
fuses to serve as the service over- 
-urrent device. There are eight sets 
f fuses in this equipment, therefore, 
its installation is a violation of this 
section of the Code. 

If the main switch was of the fused 
type then the installation could be 
made provided this entire unit was 
approved as service entrance equip- 
ment.—B.Z.S 


HERE’S A 


non-metal s = 


GREATEST ADVANCE 
Since the Introduction 
of the outlet box! 

A COMPLETELY Insulated 
Enclosure. 


ELIMINATE ALL THIS! 





1 THINGS, Count ‘em, ELEVEN! ! | 2 THINGS, Count 'em, ONLY TWO!! 


Eliminate all grounding, all grounding hazards (see Sec. 2541 c&d, 
3710c, and article 300 N.E.C.—and your local code). Saves Time. 
Saves Money. Simplifies inventory. Has real Sales 
Appeal. Best looking and SAFEST installation a- 
vailable anywhere. For open wiring in basements 
garages, cottages, attics, etc. Put in a stock now— 

ne eeeeee soe ects. 
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For Most 
Cable Trough Installations .. . 


Our exhaustive list of standard 
COPE Cable Trough parts can 
easily be worked into your 
plans. The simplified design 
of standard COPE Cable Trough 
actually saves you three ways — 


materials, labor and costs. 
Standard Installation of COPE Trough 
at Danskammer Point Steam Station, 


As Well As... 
Central Hudson Gas & Electric Cor- 


For Unusual conte | 


Special “T’—Designed to meet an un- 
usual design situation in City of 


Cable Trough Installations... ieee Goce at 


Where the standard COPE Cable 
Trough cannot answer those 
"special situations,” COPE Engi- 
neers will help you with your 
problem. We will, as we have 

for hundreds of users, furnish 

Special fittings. All we require is 
@n outline of your problem and 
we will then design any special 
fittings necessary to adapt the 
standard COPE Cable Trough to 


your specific job. 


Please request full information 
on standard COPE Cable Trough 
from us today. 


T. J. COPE, INC., 711 SOUTH 50th ST. 
PHILADELPHIA 43, PENNSYLVANIA 


a4 mi 
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PORTABLE RACK made of wood contains 12 sections formed from 5-in. dia. half- 
sections of rain spouting, each of which is used for a different size wedge stock. 
Each section is labeled, making it easy to find the proper wedge size when needed. 
Stock is kept in perfect condition in this simple stock rack 


Wedge Stock 
Rack 


\ wedge rack simply constructed by 
Albertson & Son, Philadelphia, keeps 
different sizes of wedges in order and 
prevents their becoming mixed up in 
the large assortment that this firm car- 
This is a time saver. 

‘Because of the different sizes of 
wedges that we carry, our bundles 
used to get mixed up and many were 
broken, pressed in or otherwise made 
unusable when lying around,” says Al 
Albertson. “When bundles were opened 
to make wedge withdrawals, all the 


es in stock 


wedges got mixed together and our em- 
ployees had to waste a lot of time get- 
ting the proper size wedge from the 
pack for their particular use. 

“We have since constructed a simple 
wedge rack, \. 1ich keeps the different 
size wedges assorted and at a glance 
we can tell if a certain size wedge is 


running down so that we can 1e-order 


constructed of 
is of rain spouting. The 
is about 5 in. in diameter, 
and has been slit down the center so 


wed rack 
. 1 4 
56-inch lenge 


rain spouting 


that each spout forms two semi-cir- 
cular holders. Twelve of these holders 
have been placed in a wooden rack side- 
by-side and each holder has an identi- 
fication tag beneath it, noting the size 
of the wedge s that it contains. 

The complete assembly of leader pipe 
and wooden frame can be made a firm 
unit with some nails and solder. 


Carpenter Clamps 
Speed Shop Routines 


Motor stators are stripped in the 
shop of the Buzzell Electric Com- 
pany, San Francisco, by roasting the 
coil insulation over a gas-fired burner, 
then pulling the coil segments from 
their slots by means of a foot-pedal- 
operated vacuum piston fitted with 
a flexible steel cable and forged hook. 
While this procedure is far from 
unique in the motor /shop field, a help- 
ful time-saving kink is their use of 
carpenter clamps to secure the arma- 
ture stators to the gas-burner frame- 
work, 

Since carpenter clamps can be in- 
stantly released by finger pressure and 
moved freely along a pipe or bar, 
they speed the initial securing of a 
stator between the vertical threaded 
members of the framework. For nor- 
mal pulling jobs the strength of the 
clamps is sufficient to securely hold 
the unit being stripped. However, if 
back-up force is required, a hex nut 
can be spun downward against length 
of pipe to create extra holding power. 
Lowering these collars and _ tighten- 
ing them against the top of the clamps 
also makes it easy to release the finger 
toggles should they become jammed 
during the coil-pulling operations. 

Since the I-beam framework, that 
surrounds the gas burner and sup- 
ports the stators, is positioned at the 
base of a structural column which sup- 
ports both the roof grid and a crane 


CLAMPS can be released and moved 
freely up or down the vertical holding 
bars, securing the stator to the burning 
frame by means of friction. If additional 
back-up is required, hex nut can be used 
mA) 


‘~~ Crane rail and 
supporting bracket 


~Vacuum 
piston 





Hooks 


Stotor hooks~-see 
accompanying 
photograph 

‘ 


Structural # column 





Le -Corl- pulling 
supporting 
beams 





> ~ Gas line 




















BURNER FRAME is located adjacent to 
structural column, making it feasible for 
the coil-pulling vacuum piston to be 
attached to the web of the crane-rail 
bracket. Action of piston is regulated 


rail, a natural support for the vacuum 
piston is provided by means of a steel 
hanger and the web of the crane-rail 
supporting bracket. The unit is sim- 
ply constructed, compact, out of the 
way, yet convenient, and has proved 
a useful device for this operation. 
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Irritating 
Production 


Sure Protection ay ay 


er watt loss — 
cooler fuse. 


No Unnecessary 
Shutdowns 


Proper Motor Protection 


@ Jefferson provides a complete chart for proper fuse 

selection, 1.3 amps. to 600 amps., — for single and 

three phase motors, all standard voltages — for “‘Ordi- 
nary” service and ““Heavy”’ service. Write 
for Folder 482-ST. 


JEFFERSON ELECTRIC COMPANY 


Bellwood, Illinois 








§ z | gE 


























OVERHEAD ARRANGEMENT of mono 
rail sections (M), traveling cranes (C) and 
roof beams (B)—all having the same ele- 
vations and cross sections—makes it 
possible for motors to be lifted from 
loading area and shifted to any area in 
the Buzzell shop 


Structural Beams 
Augment Monorails 


The judicious use of structural 
[-beams supporting the roof structure 
in the shop of the Buzzell Electric 
Company, San Francisco, materially 
increases the scope of their overhead 
monorail system and makes it possible 
for a rolling chain-hoist to serve all 
areas of their motor repair division. 

\s indicated in the accompanying 
diagram, the monorail sections (heavy 
solid lines designated M) are com- 
paratively short in length, one being 
located over the loading area and ex- 
tending through the truck entrance to 
overhang the driveway, and the other 
consisting merely of a quarter-circular 
segment with one end opposite the 
loading area monorail. The use of 
the system is greatly extended, how- 
ever, by using two traveling cranes 
(C-1 and C-2) that serve the main 
bays of the shop. Since the elevation 
and cross section of the crane beams 
are the same as the monorail sections, 
a chain hoist can raise a load from an 
incoming truck and shift it to either 
crane beam for conveyance to any 
position beneath the crane runs. 

Convenient as this arrangement is, 
it is again improved by having the 
roof beams (B) also of like elevation 
and cross section so that, after a hoist 
has been shifted to either crane beam 
(C-1 or C-2), the crane can be rolled 
opposite any of the roof beams (B) 
and the hoist again shifted to these 
members. 

By using all three mediums of sup- 
port (monorails, cranes and beams), 
a load may be easily transported to 
or from any area in the shop for 
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To Help You Sell 
CENTURY Motors 


BUILDS 
BRAND ACCEPTANCE 
IN YOUR MARKETS 


About 14,000,000 Century motor sales messages 
tell your customers about the benefits of using Century motors. 
These messages go into many industries and sell directly to top 
executives, production, engineering, purchasing; and maintenance 
officials. This makes your selling job easier. 


Here is the current list of magazines — American Artisan 
American Machinist + Business Week » Chemical Engineering 
Commercial Refrigeration + Design News « Electrical Construction 
and Maintenance + Electricity on the Farm « Factory Management 
and Maintenance + Food Engineering » Food Processing 

Heating, Piping and Air Conditioning + Implement and Tractor 
Industrial Equipment News « Machine Design « Mill and Factory 
New Equipment Digest + Oil and Gas Journal « Product Engineering 
Purchasing « Steel + Textile World. 


Century’s more than 50 years of consistent advertising has Mi 
created a wide acceptance for Century motors. The push 

button age rapidly developing in industry is creating a 

tremendous volume of motor sales. 


If you are not selling a motor 
line, or desire a more 


complete line, write us 


74 


CENTURY ELECTRIC COMPANY © 1806 Pine Street, St. Louis 3, Missouri ¢ Offices and Stock Points in Principal Cities 
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Single-Lamp WILEY HALLITE Units 


for Corridors, Library Stacks, etc. 


where only lengthwise shielding is required 


Fluorescent or 
Slimline Lamps 


All Lengths and 
Milliamperes 


Surface or 
Suspended 


Individual or 
Continuous Runs 


20°, 30°, or 45° 
Shielding 


Certified H. P. F. 
Ballasts 


Infra-Red Baked 
White Finish 


One quarter Mile of Hallites, 
West Seneca School, West Seneca, N. Y. 


See the complete Wiley line of 
Commercial, Industrial, and Re- 
cessed Units in Sweet’s Architec- 
tural 31-A or McGraw-Hill Elec- 
trical Catalogs. 


@ Factory-assembled...ready 
to install; no parts to put to- 
gether on the job. 


@ Units designed for quick, 








easy erection; saves time and 
effort. 


@ E-Z Servicer; one man... 
no tools... can clean or re- 
place tubes. 


@ District Sales Engineers 
available for prompt cooper 
ation. 











raw WILEY, inc. 


Dearborn and Bridge Sts. 
BUFFALO 7, NEW YORK 


IBEW Label and Underwriters’ Approved 
Member of Fleur-O-Lier Mfrs. Ass'n 














stripping, rewinding, baking or re- 
assembly. 

Adolph Schwindt, supervising all of 
Buzzell’s motor repair work, claims 
that this simple arrangement greatly 
lessens the materials-handling chore 
and makes a major contribution to 
faster service. 


Bolts Bolster 
Customer Goodwill 


Have you ever had to connect a 
motor to a circuit in a hurry to get 
a machine on the production line? 
Did you have to rummage through 
an assortment of nuts and bolts to 
find the proper size to fit the lugs on 
the motor leads? If you have ex- 
perienced this you know how much 
valuable time can be wasted and how 
short tempers can get under such 
circumstances. 

Customers who have their electric 
equipment repair work done by Tor- 
rance Electric Co., Inc., Rock Island, 
Illinois need not worry about this 
problem. Every unit leaving the Tor- 
rance shop carries a nut and _ bolt 
of the proper size on each lead-wire 
lug. Motor leads can be connected 
to control or circuit conductors in a 
jiffy. 

A small item and one which can 
easily be forgotten in the shop? Yes. 
But remembering to do this can go 
a long way towards building and 
maintaining customer confidence and 
goodwill. R. F. Van Hoorebeke of 
Torrance knows from experience that 
this is true, so he has made it a hard 
and fast rule that no motor leaves his 
shop without lug bolts and nuts. 

The cost of maintaining this little 
“extra service” averages about 24 


GOODWILL BUILDERS are the lug bolts 
and nuts on leads of all motors leaving 
the Torrance Electric Co. repair shop. 
Final check on this ‘‘must’’ item is made 
as motor goes to shipping department. 
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Easy to Handle: Working 
in a deep trench, this 
man finds that the light 
weight of Transite Ducts 
helps him work without 
undue strain. 

Reg. U. S. Pat. Off. 


JONWS MANVILLE 
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That’s why TRANSITE DUCTS 
save time, labor and money 


"These “ON THE JOB” photographs 
show why savings begin right at the 
start of the installation when you use 
Transite* Ducts. 


The light weight of Transite Con- 
duit and Korduct permits hauling a 
substantial footage of duct per truck. 
Handling is fast, too, because the 
asbestos-cement composition of 
Transite Ducts makes them strong 
and tough. The longer length of each 
duct ... 10 feet . . . reduces the 
number of joints in the completed 
line. And joints are quickly made 
with the Transite Tapered Coupling 
that is engineered to stay tight in 
service. 

For the full story of how Transite 
Ducts can reduce your cableway costs, 
write Johns-Manville, Box 60, New 
York 16, New York. 


Speeds installation: Transite Ducts Speeds Distribution: The light 








4 OTHER REASONS WHY 
TRANSITE DUCTS DO A 
BETTER JOB AT LESS COST: 


1. Corrosion - Resistant. Transite, 
being made of inorganic asbestos 
and cement, resists corrosion and 
is immune to electrolysis. 


2. Permanently Smooth Bore. 
Transite makes long cable pulls easy. 
Danger of damage to cables is also 
minimized. 


3. Incombustible. Transite will not 
burn nor contribute to formation 
of smoke, gases, or fumes . . . con- 
fines burn-outs and protects adjacent 
cables permanently. 


4. Higher Thermal Conductivity. 
Cables run cooler in Transite, re- 
ducing I?R losses, increasing cur- 
rent capacity and prolonging insu- 
lation life. 








Cuts Manhole Costs: Concrete will 


are joined so rapidly that the as- 
sembly man can often follow right 
behind the trencher. . . as shown in 
this installation. 


weight of Transite Conduit enables 
the contractor to haula large number 
of ducts per truck and speed distri- 
bution,on job site. 


be poured directly around these 
Transite Ducts to form the manhole 
wall, a time and material saving 
made possible by Transite’s strength. 


Johns-Manville TRANSITE DUCTS 





aM 


TRANSITE KORDUCT—for 
installation in concrete 


TRANSITE CONDUIT—for exposed work and installation 
underground without a concrete encosement 
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; me | cents per motor—an insignificant 
A NAME § Y N 0 N YM 0uS W | TH E XPE R | E N CE amount when compared to the positive 


ffect on goodwill and customer rela- 
tions. Little things like this leave 


. & g ; 

THIS CATOLOG a lasting impression on the customer 

and invariably generate more repeat 

MA Y HELP YOU business in a highly competitive field. 
eee 


INDOOR-OUTDOOR 
TYPE 


Dry Ice Shrinks Shaft 


For Snug Armat i 
meee = MAGNATRA. Per, 


for quick, neat instal- 
lations. Light weight. 
Air cooled. 


’ 


MAGNATRAW 


INDOOR TYPE 


25 KVA to 200 


KVA 


inclusive. Extra large 


junction box speeds 


hook-up. 


MAGNATRAN INCORPORATED 


TRANSFORMERS AND ELECTRICAL 


One of the elevators serving the 


PA Lyoe San Francisco Stock Exchange build 


ing 1s powered by a motor w hich was 


17 


WRITE FOR YOUR 


COPY TODAY 


WALTER GARLICK, JR, PRESIDENT 


EQUIPMENT 


MOTOR SHAFT, weighing 2200 pounds, 
was packed in a box of dry ice for 12 


246 SCHUYLER AVE., KEARNEY, NEW JERSEY hours in order to shrink it a few thou- 
eT 


ba imam ie 


sandths of an inch. After that 


Port-A-Pony 


featherweight Portable 


PIPE THREADER 


Truly a feather weight, the Port-A- 
Pony weighs only 26 pounds and is 
ideal for threading conduit and pipe 
in the shop or field. Use the Port-A- 
Pony to thread any 14" to 4” pipe in 
place. The 2 h.p. reversible motor 
operates on 110 volts AC or DC. 
Heavy duty case hardened gears are 
mounted in a rugged magnesium alloy 
casing. Adaptable to your die stocks. 
Write for full information 
today. 


THREAD-EZY MFG. CO. 


UNIT WAS MANEUVERED by means of 
chain hoist and rope sling from the ice 
box to the unchilled armature where it 
was carefully inserted into the .. . 


Ts SNUG FITTING ASSEMBLY, consisting 
CORUNNA of warm armature and cold shaft. As the 
MICHIGAN haft lost its chill, it expanded to insure 
a tight installation. Cold logic! 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . SEPTEMBER, 1952 





LARGER SIZE COVERS 
CROSS-RIBBED 


CONSTRUCTION 


BOSSED; DRILLED 


EXPLOSION PROOF JOINT 


& TAPPED ENTRANCE 


ee 
SPECIAL 
CONSTRUCTION 


INTERIOR 
tele. bil, lems lena sel, b) 


Leading engineering and erection firms agree: 


EXPLOSION HOUSINGS by HOPE 


For hazardous locations, 
you can count on 


FIRST, see how thoroughly Explosion Housings by 
Hope meet every requirement for installation in 
Class I, Groups C and D hazardous locations. 


Boxes and covers are of extra-strong construction. 
Covers are cross-ribbed on larger boxes. (Natu- 
rally, like all Boxes by Hope, Explosion Housings 
are of strong, dense cast iron, hot dip galvanized 
for both service durability and lastingly attrac- 
tive appearance.) 


Precision finished metal-to-metal joints assure ex- 
plosion-proof construction. Housings have been 
successfully used as junction and pull boxes and 
as enclosures in refineries, chemical plants, paint 
plants, dry cleaning establishments, powder mills 
and pumping stations. 


ELECTRICAL PRODUCTS CO., INC. 
338 Wilson Ave., Newark 5,N.J., Mitchell 2-4426 


ELECTRICAL CONSTRUCTION AND MAINTENANCE 


NEXT, see how easily Explosion Housings by Hope 
meet your every need: 


You can select the Housing you want from a list 
of 8/ standard sizes. 


You can order special modifications at moderate 
cost. For instance: entrances can be drilled and 
tapped to your specifications. Bosses can be sup- 
plied to insure five threads on larger-sized conduit 
holes. Interior blind-tapped mounting buttons 
can be furnished for safe and easy installation of 
apparatus or panels. Heavy covers can be pro- 
vided with bronze hinges. 


AND. . . you can order the Explosion Housings 
you want — standard or with special modifica- 
tions — through your local electrical distributor! 
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BEAVER—gives you a choice of 


4 PIPE and BOLT MACHINES 









BEAVER MODEL-A 
A rugged, Heavy-Duty Ma- 
chine. Range % to 2”. Up to 
12” with Geared Tools and 
P Drive Shaft. Bolts % to 2”— 
Weight 365 lbs. 


BEAVER MODEL-B 
A Middleweight Utility Ma- 
chine. Range % to 2”. Up to 
8” with Geared Tools and 
Drive Shaft. Bolts 4 to 142” 
—Weight 235 lbs. 





BEAVER MODEL-E 
A Lightweight Portable Ma- 
chine. Range % to 2”. Up to 
é 8” with Geared Tools and 
Drive Shaft. Bolts % to 142” 
—Weight 185 lbs. 


ra ye 


BEAVER MODEL-CI 


A sturdy little Power Drive a2) em 
that converts Hand Tools into | f ny VE ew 
Power Tools—Range % to ~ e4 (Gh 


Tools and Drive Shaft. Bolts 
Y% to 142”—Weight 140 lbs. eo 


Write for NEW Complete Catalog! 
BEAVER PIPE TOOLS, 282-300 DANA AVE., WARREN, OHIO 


2”. Up to 8” with eb F cal Ae 











1. Connect wires to receptacle. 
Fits standard 4” or 34%" outlet 
box or plaster ring. 







*Pat. No. D-141024 and 
No. 44091 4. Underwriters 
approved. T. M. Reg. U. S 
Pat. OF 








2. Screw hanger to outlet box— 
only two screws needed. No 
centering, punching, or drilling. 
Screwdriver only tool a 


AN EASY WAY TO HANG CHAIN-SUSPENDED FIXTURES 
IN LESS TIME... AT LESS COST...WITH LESS WORK 









WITH 


HYDEE HANGER’ 


DECIDEDLY BETTER 
3. Hang the fixture and plug it 
DAY- 34 RI 3 E in. That's all! Self-grounding— 
regular 2-wire cord and plug 
may be used. 


Siahlina SMM US 


Hydee Hanger: com 
plete with receptacle, two 


Day-Brite Lighting, Inc., 5402 Bulwer Ave., St. Louis 7, Mo. ae) 
In Canada: Amalgamated Elec. Corp., Ltd., Toronto 6, Ontario 


DISTRIBUTED MATIOWALLY BY LEADING ELECTRICAL WHOLESALERS 


and clips 











recently overhauled in the General 
Electric Apparatus service shop. And 
the tight, non-slipping fit between the 
shaft and armature is due to the in 
telligent use of dry ice as a shrinking 
agent. 

Faced with the problem of forcing 
the 2200-pound motor shaft back into 
the snug-fitting armature, G. E. tech- 
nicians packed the shaft in a box of 
dry ice and kept it there overnight. 
The following morning the shaft was 
eased back into the armature where, 
after again warming up to room tem- 
perature, it expanded some six-thou- 
sandths (0.006) of an inch, enough 
to insure a secure bond between the 
two parts. 


Armature 
Holder 


An assortment of wooden armature 
holders have been made by Albertson 
& Son, Philadelphia, to hold armatures 
while employees are working on them 
or for other reasons. 

“We never like to lay armatures 
down on worktables,” says Al Albert- 
son, “because we don’t want to take 
any chances on damaging them. We, 
therefore, have constructed a good 
many armature holders out of scrap 
wood.” 

The picture shows how simply the 
armature holder is made. It can be 
of any length depending upon the size 
of the armatures being worked on 
It consists of a wooden block base 
and two pieces of wood attached face 
down on the main block. 

\ 2 inch square block has been cut 
diagonally and then the sawed edges 
attached to the block to form an elon 
gated “M” shape. 


Armatures placed 


in these holders are kept in place. If 
desired, the V-shape rest can be lined 
with sponge rubber. 





WOOD BLOCK formed into a V-shape 
provides holder for armatures and are 
used extensively in various sizes by 
Albertson & Son’s Motor Repair Shop, 
Philadelphia, Pa 
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POWER for machines, portable tools and other 115 or 230 volt loads can be supplied at sub- LIGHTING demands correct voltage for 
stantial savings when voltage is stepped down right at the load. Here Behr-Manning Corp., _ top efficiency. Behr-Manning assures 
abrasives manufacturer, serves its G-E Metallic Rectifiers with G-E Type M Transformers. it with G-E Type D Transformers. 


Stretch the power dollars in your plant 
with these G-E Dry-Type Transformers 


Throughout industry, wherever ma- Dry-Type Transformers require prac- 
chines, lighting or portable tools require tically no inspection or maintenance. 
voltage changes, you'll find G-E Dry- Easy to install, they can be mounted on 
INDOOR loads use Type D’s—25 kv: Type Transformers making power dol- wall brackets or columns to save floor 
and above. These at Producers’ lars go further. space. Many larger sizes have solderless 
By stepping the voltage down to _ connectors to simplify installation. 
utilization level right at the load, they For additional information on G-E 
cut line losses and eliminate long, ex- Dry-Type Transformers, call your au- 
pensive secondary feeders. This means thorized G-E distributor, today. Or 
reduced wiring costs, higher installation write for bulletin GEC-868A, Section 
efficiency—and often lower power costs. 411-105, General Electric Company, 
Quiet in operation, lightweight G-E Schenectady 5, N. Y. 


GENERAL @ ELECTRIC 


OUTDOOR loads such as this explosion-proof control center at catalytic cracking tower of 
Phillips Petroleum Company in Borger, Texas, can be served by G-E Type M Transformers. 
These versatile units are available in .25 thru 15 kva ratings for outdoor or indoor service. 
i 
ii 
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Fort Worth National Bank 


selects 


A 


@ The new Fort Worth National Bank Building, 

which provides the largest office space of any single building 
in the city, is lighted throughout with Leader's OFFICER 
fixtures. According to Mr. John Stanley, building manager, 
the reasons for selecting the OFFICER are that the 
“fixtures proved to be lower in maintenance—offered a 
higher light output—and made a more attractive 
appearance and styling .. .” 


1 eee See eee 
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Thank you, Mr. Stanley! The ever-growing 
popularity of the OFFICER in all parts 
of the country shows that these units 


5 


A 


meet a widespread need for 
truly fine fixtures that are outstanding in 
efficiency, economical operation, and 


beautiful in appearance. 


New Fort Worth National Bank Building. 
Architect, Preston M. Geren. Electrical con- 
tractors, Wills Electric Co. The 2800 Leader 
OFFICER units used in the building were 
furnished by General Industrial Supply Corp. 
At left: a typical lighting installation in one 
of the offices. 


Leader's OFFICER 


' The OFFICER ts available for 2, 3 or 4 tubes, 
either regular 40-watt or Slimline in 48”, 72” or 96” length. 
Translucent plastic side panel and injection-moulded 
one-piece plastic louver® with choice of 45° or 31° angle. 

Witte for new catalog show Ba = not warp ay eer. OFFICER units 

mun the eomyitte ne of Gao may used singly or mounted in continuous rows, 

. direct to ceiling or suspended. 
Leader fixtures! 


*Made under patent No. 2566817 
Vy Sold and installed by the better electrical wholesalers and contractors 
Piss ’ . 
Amica Ne./ Lighling Equgpnend Maniufaciun 








LEADER ELECTRIC COMPANY, 3500 North Kedzie Avenue + Chicago 18, Illinois 
leader Electric—Western: 800 One Hundredth Avenue; Oakland 3, California 
Campbell-Leader, Ltd, Brontford, Ontorio, Conedo 





Modern Lighting 





Light Control Specified 
In Bank Modernization 


Relighting the high-ceiling Mer- 
chants National Bank of Salem, Mas- 
sachusetts, was accomplished through 
the use of recessed 200-300-watt in- 
candescent lens boxes 
by the  Litecontrol Corporation. 
Thirty 2-gang units were installed 
above the main banking area, one 
3-gang assembly over the 
office seen in the center of 
companying 


manufactured 


balcony 
the ac- 
photograph, and two 
5-gang clusters in the forms of crosses 
over the two rear side areas. 
200-watt lamps 


Since 
were used, the in- 
stallation of these 73 lens boxes rep- 
resents a connected load of 14.6 kw, 
or 3.7 watts per sq. ft. for the 3960- 
sq.-ft. area. Distance from 
ceiling is 24.5 feet and _ intensities 
on tellers’ counters with no local 
lighting in use measures 25-fc. Over 
the central check desk directly be- 
neath the unlighted dome, the light 
level is 14-fc while working areas 
adjacent to the outer walls have foot- 
candle levels of 19. These intensities 
could be readily increased by using 
300- rather than 200-watt lamps in 
the fixtures. 


floor to 


To direct light from ceiling units 
towards the central area of the main 
banking 


space, lamps are offset as 
indicated by the arrows in the illus- 
trative drawing. Direction of the light 
output effects high intensities where 
they are most needed for the varied 
visual tasks of bank patrons and em- 
ployees. 

Catwalks make it possible to reach 
lighting units from above the ceiling, 
and removable covers on the fixtures 
permit servicing and relamping with 
minimum effort. As indicated in the 
sketch, the steel hous- 
ing has a baked white enamel finish, 
the cover is equipped with convenient 
handles and the Holophane Controlens 
can readily be lifted for cleaning. 

Walls and ceilings are of sound- 
deadening tile having a reflectance 
factor of 82%. Flooring in black and 
white checker-pattern tile, teller cages 
are fronted with light marble and 
counter tops are of green linoleum. 

Bank officials are pleased with the 
results, for adequate illumination is 
available for the public section, the 
architectural style has not been al- 
tered by the modernization program 
and the dignity of the institution has 
been maintained. 


c1oss-section 





MAIN BANKING AREA is lighted by 2-gang Litecontrol fixtures recessed into 


the 241V2-foot acoustical-tiled ceiling 


Units are lamped with 200-watt bulbs. 























LIGHT IS DIRECTED towards the central section by offsetting the lamps in the 
lens boxes, as indicated. Separate bank areas are illuminated by similar units. 


c--Removoble cover ---Hondle 
(] ‘ 





= 





--—Holophone .. 
No. 2119 
reflectors 


~--Stee/ housing 
boked white 
enome! finish 








Ceiling line 


Holophone No 765 controlens-----» 








~<Stee! trim, boked 
white enomel finish 


CROSS SECTION through lens box indicates handles for removing cover for 
relamping. Holophane Controlens can be lifted for cleaning. 
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IT PAYS 
TO FOLLOW 
THE LEADER 


You can always depend upon the 
leader in any industry. Kayline 
has been a leader in the lighting 
fixtures field for over 55 years. 
Send for our new 68 page Cata- 
logue No. 52 filled with illustra- 
tions, descriptions and installation 
suggestions for fluorescent, incan- 
descent and slimline fixtures. 
You'll find it handy for specifying 
lighting fixtures for all purposes 
—commercial, industrial and res- 
idential. Mail coupon for your 
copy today! 


See Sweet’s Architectural 
File—Section 31A-12 


A recent Kayline installation is in 
American Legion Building 
Tama, lowa 





= 
° THE KAYLINE COMPANY 4 
gage EAST Pind STREET 
° CLEVELAND 15, OHIO << 


Please send me Kayline’s Catalogue * 52.6 
. € 
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RECESSED FIXTURES utilize silvered bowl lamps, carefully-designed single-piece 


iF yp 


reflectors, and removable louver sections that fit around the lamps and reduce the 


apparent brightness of tne unit areas. 


Reading Room Adopts Skylike Lighting 


Science 
Angeles, Cali- 
of 31 “Skylike” units, 
manufactured by Smoot-Holman, re- 


Christian 
Room, Los 


Lighting in the 
Reading 


fornia, consists 


cessed flush with the acoustical tile 
eiling on approximate 7-foot centers. 
\verage intensities on the reading 


obtained 
silvered 


33-footcandles, 
through the use of 300-watt 
bowl incandescent lamps 

The Skylike unit, consisting basi- 
cally of a one-piece die-formed steel 
reflector and a hinged and removable 
metal louver, measures slightly under 
24-inches square, affording maximum 
flexibility in determining the lighting 
plan and in combining standard ceiling 
tiles with architectural treatments. 
ince the light of the silvered bowl 
lamps is diffused over the 650-square- 
reflector surface, 
!l areas produce relatively low bright- 
values and the hinged metal 

panel shields the 
from direct lines of 
light from the source. 

Relamping may be 


tables are 


nch area of each 
ness 

louver effectively 
eyes of readers 
accomplished 
from the floor, using a pole-type lamp 
his makes it unnecessary 
to use ladders for this purpose and 
louvers need not be disturbed although, 
for periodic cleaning, these louvers 


changer 


Effective Store Lighting 


Chat attractive and efficient lighting 
need not involve expensive fixtures 

illustrated by the “home made” units 
installed in The Good Housekeeping 
Sh »p located on Van Nuys Blvd., Los 
Angeles, Cal. Faced with the limita- 
tions of a modest lighting budget, yet 
desirous of obtaining an attractive 


fixture, the owners contacted the il- 


can be 
assembly. 


readily removed from the 

In installing the fixtures, the Mara- 
thon Electric Company of Los (Angeles 
first located standard 4-inch boxes near 
the approximate center of each fixture 
position, leaving sufficient lengths of 
armored cable at each box to permit 
complete flexibility for the electrician 
connecting the units. Units were as- 
sembled on the floor, then raised into 
position so that the reflectors could 
be secured to ceiling framing. Louvers 
were finally installed by the insertion 
of hinge pins into holes provided in 
the vertical wall of the reflector near 
the flange. 

The lighting plan was designed by 
\rchitect Paul Hunter in conjunction 
with the illumination department of the 
Los Angeles Department of Water and 
Power. 

With light blond furniture, tan cork 
flooring, cream acoustical ceiling tiles 
and coral walls and columns, the room 
is colorful without being garish and 
quiet without beifig oppressive. Added 
touches of color and informality in- 
clude ornamental table lamps, various 
flower and plant arrangements, and 
rich tapestry upholstery on the chairs 
in the room. 


With Ingenious Fixtures 


lumination division of the city’s De- 
partment of Water and Power for 
recommendations. Following the rec- 
ommendations obtained resulted in a 
clean, modern-looking lighting plan 
that provided 50 footcandles to mer- 
chandise counters in their long and 
narrow (90-by-25-foot) store. 
Since the original lighting of the 
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~ Insulation Resistance Tester 





own best salesman 
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early every electrical man knows or has used 
e MEGGER Insulation Resistance Tester. 


The Megger Tester has, over the ygars, become an integral part of elec- 





trical operations everywhere. Thrgugh its inherent qualities of rugged- 
ness, accuracy, and depend bility it has earned for itself the enviable 
distinction of being the most widely accepted device for measuring 


electrical resistance. 


Right in stride with today’s pace of production, the Megger Insulation 
and Resistance Tester is demonstrating, in severe industrial service, that 
it is the most practical and economical means for making insulation 
resistance tests within the ranges of the available Megger instruments. 


Siar ee Aa ee MEET THE WHOLE FAMILY 
na On the next page we have illustrated and briefly described the inst 
ments which now comprise the Megger Family of Insulation an 
Resistance Test Sets—all represent variations of and improvements o} 
the original Megger Tester. 


Ee emer n, 
rs 
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2) ~ BRMESSG. BIDDLE Co. 


? al & Sci ific 6. Street e Eeaetetette 7, Pennsylvania 





The Famous Family of Megger Insulation Testers 


One of the outstanding characteristics of all types of 
Megger instruments is quality of a high order. The per- 
formance and endurance records which these instruments 
have achieved are difficult, if not impossible, to match 
in any type of portable testing device. For insulation 
resistance measurements Megger instruments are the rec- 
ognized standard. Today more than ever they are 
“indispensable tools” for electrical preventive mainte- 


nance and other electrical resistance testing in the field, 
plant, or laboratory. 

Such developments as the rectifier-operated and dual- 
operated (hand or rectifier) sets perform repetitive tests 
more conveniently, more effectively, than can be done by 
hand cranking. Conversely there is no substitute for the 
hand generator in the field and for emergencies where 
supply current is unavailable. 
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HEAVY-DUTY TYPE MEGGER INSULATION TESTERS 


Standardized ratings up to 50,000 megohms and 2,500 volts d-c with 
d-< generator for either hand or motor operation. Special ranges up 
to 100,000 megohms and 5,000 volts d-c. 

Bulletin 21-20-1N. 
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MEG TYPE OF MEGGER INSULATION TESTERS 


These light weight, easy-to-use instruments are available with ranges 

up to 2000 megohms, 1,000 volts d-c. Optional accessory features 

include ohm scales 0 to 10,000 ohms and ratio and discharge 

switches. Bulletin 21-45-IN. 

RECTIFIER-OPERATED and DUAL-OPERATED MODELS are 

available in the same ranges for repetitive production or inspection 
acs, tests. Complete details in Bulletin 21-46-IN. 


em 
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MIDGET MEGGER INSULATION TESTER 


Weighs only 3 pounds and is completely self-contained. A handy 
tool kit instrument; ratings up to 50 megohms, 500 volts d-c. 


CVM CONSTANT-VOLTAGE TYPE MEGGER TESTER 


Standard ranges up to 50 megohms, 500 volts d-c, with built-in con- 
m stant voltage generator; ohm scale and selector switch optional. Both 
instruments described in Bulletin 21-85-IN. 


"owe 


BRIDGE-MEG INSULATION and RESISTANCE TEST SET 


A Wheatstone Bridge and the Meg Type of Insulation Tester com- 
bined in one instrument which performs practically every electrical 
resistance measurement from a fraction of an ohm up to 1000 
megohms. The addition of the Varley Loop feature is optional. For 
versatility and convenience this instrument is unsurpassed. 


Ask for Bulletin 21-60-I1N. 





am 


James G. Biddle Co. 


Electrical & Scientific Instruments 
1316 Arch Street © Philadelphia 7, Pa. 








By 
BILL CRAMER. 


It Shouldn't Happen to a Dawg 


NW 
<a LEAVE ALIGHTING INSTALLATION WITH FE 


— / OH gov! : tite’ ~ 4 
a CLIENT BUT BOY: \ BA By 
a 
“IS THIS A LIGHTING FIXTURE 
OR A GUILLOTINE? THESE RAW 
GLASS EDGES ARE MURDER! "(| 








” WHAT WE NEED (S 
A PLUMBER TO GET THESE | 
A) ( ©+Glle*: 3 ENCLOSURES 
a! OFF /* 


“SO THESE ARE THE 
FIXTURES YOU SAID 
WOULD BE Easy TO TAKE 
»\| CARE OF! WHY-ITS 
CONTRACTOR, 100/ }) A MAJOR PROJECT 
4 JUST TO RELAMP 





- ide 
“THAT'S THE FOURTH ) > 
CASUALTY THIS WEEK. 
LET'S ALL PUT IN FOR 
PURPLE HEARTS ” 


7 ; 





ZAC 
"4 INK 
Pi SS » 




















Day-Brite Quality 
... and this will never happen to you’ 





Avoid customer ill-will and lost time and money 


due to needless “call backs.” Sell Day-Brite quality 
—it’s the one line you know will do a top-notch 
lighting job . . . with a minimum of maintenance 


problems 

Day-Brite maintenance features—snap-on enclosures, 
separable hinging arrangements, service chains on 
louver assemblies, all glass edges protected by steel 
frames, long-lasting baked-on finishes, best quality 


sockets and ballasts—guarantee easy cleaning and 
relamping. 

You'll find, too, that Day-Brite lighting fixtures are 
easier and quicker to install—that puts more profits 
in your pocket right from the start! 

Selling quality—Day-Brite quality—always pays off. 
For details, just write Day-Brite Lighting, Inc., 
5402 Bulwer Ave., St. Louis 7, Mo. In Canada: 
Amalgamated Electric Corp., Ltd., Toronto 6, Ontario. 


In the Famous Day-Brite Line 
the Lenox* + the Luvex* + 
° the Tur-A-Top* + 


signs 


« the Viz-Aid* « the Plexoline* « 
the Ranger* + the PBM «© the Day-Line* 
the Duo-Frame + a complete line of troffers + exit 
wallcase, showcase and fitting room fixtures «+ light strip 


DECIDEDLY BETTER 


DAY-BRITE 


Lighting Sib ts 





*® 
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WITH THE Yew 
[NTER-)Maric, 


“SKIPPER” 


TIME SWITCH 


For control applications where it 
is desired to skip operation of 
the time switch on Saturdays, 


Sundays, Holidays, or other 
selected days. Skips one or more 
days of the week. 

@ Simple to set and operate 

@ Complete line available 

@ LOW LIST PRICE 


SEND TODAY FOR FREE CATALOG 
AND PRICE SHEET +92-B 


INTERNATIONAL REGISTER CO. 
2624 W. Washington Bivd. 
Chicago 12, lil. 


[NTER Maric 


TIME SWITCH 
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PLYWOOD BOXES with bottom panels of corrugated vinyl plastic sheeting sup 
ported by narrow angle irons and inverted T-sections enclose groups of six 4-lamp 


channels at each of five locations 


With units spaced 15 feet center-to-center 


along the 25-foot-wide 18-foot-high ceiling, intensities of 50 footcandles were 


measured on merchandise counter tops. 


Ceiling level 


3 Elevo n a Plywood 


DIMENSIONS of custom-made enclosures 
were 9-by-6-feet in plan, 15-inches in 
depth. Pendants were removed from for 
merly-suspended channels to permit sur 
face mounting of fixtures. Enclosure sides 
V4-inch plywood while bottom 
panels are corrugated plastic 


are of 


shop ilized large number 
pendan 


was deci: 


f 
+-lamp channels, it 

| to reuse these units, rais 
ing them to the ceiling and regroup 
ing them so that six fixtures (24 
lamps) were combined at each of five 
locations along the center line of the 
ceiling positioning them as indi 
cated in tl iccompanying sketch, it 
was possi 
with a 6-by-9-foot box constructed 


le to enclose each grouping 
om 4-11 h plywood Depth of boxes 
was 15 inches 


To shield the from view and 


to diffuse the light emanating from 
the various groups of fixtures, sections 
ot Martin corrugated vinyl plastic 
sheeting were used to enclose the 
wooden boxes, with the plastic sheet 
ing supported by narrow angle irons 
attached to the bottom edges of the ply- 
wood sides and an inverted T-section 
installed along the center line of the 
units, thus making it possible to use 
standard 36-inch widths of the plastic. 

Five such boxes were surface- 
mounted on the 18-foot-high ceiling, 
with center-to-center distances of 15 
feet between units. This resulted in a 
connected load of 2.7 watts per sq. ft 
ind an approximate utilization factor 
of 50% for the 2250-sq. ft. store area 
All wiring and controls were installed 
by Scott Electric of Los Angeles. 


Louvered, Lensed and 
Indirect Units Give 
Variety To Modern Office 


he modern office of the Northwest- 
ern Mutual Fire Insurance Company 
Los Angeles is distinguished 
through the use of stainless steel build 
ing columns, large glass areas, wood 
veneer walls and light-colored furni 
ture. It is also distinguished due to 
lighting plan combining three dis- 
tinct types of approach: a large central 
louverall section, luminous domes uti- 


i 


lizing silvered bowl lamps, and lensed 
units set flush with the acoustical 
plaster ceiling. The result is away 
from conventional office severity, and 
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Caleulite... 


fully adjustable, 


rapid installation 


Fully Adjustable. Horizontally, for 
perfect alignment; vertically, 
before, during and after installation 
Installation Without Framing-in 
eliminates waste time. 

Mounting straps nail to joists. 


Pre-wired, U. L. Approved for quick 


installation in all types of 
construction, 


Alumilite Refles tor coordinated 
with Colouvered* Fresnel 

Type Lens supplies intensive, 
yet soft, down light. 


on uneven ceilings, eliminates light 
leakage and dust streaks caused 

by convection currents. 
Torsiontite* spring fastener snaps 
frame down from any side for 


easy relamping. 


LIGHTING ty LIGHTOLIER 


Lightolier Calculites come in lens, louvre, 
flat and formed glass, and pin-hole 
types. For catalog see your distributor 

or write 


LIGHTOLIER, INC., Jersey City 5, N. J. 


@PaTD. REG U S PAT OFF 
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The SOUNDNESS of REVERE Design is 
reflected in ALL UNITS—Airport, Street, 
Service Station, Sports, Outdoor Theater, 
Marine and Industrial Lighting. The 
QUALITY is evident. REVERE units put 
New Life in the Lighting Business. Tie up 
with the COMPLETE REVERE LINE of 
Business Builders 


FAMOUS 4200 


750- 1000-1500 Watt 
Enclosed Flood 
Truly a Master- 
piece for long range 


tates for easy serv 
icing 


FAMOUS 
3800 


The Pace Setter in Open 
Type Floods 300 to 
1500 Watt General Service 
Lamps also 750-1000 Watt 
Bi-Post Lamps. Degree 
Marked—Enameled Steet 
or Alzak Aluminum 


COMPLETE STREET LIGHTING LINE 


ONE PIECE 

STEEL POLES 
SINGLE OR 
DOUBLE ARMS 


REVERE 
HINGED STREET 
LIGHTING 
POLES 


ALSO 
HINGED POLES 
FOR SERVICE STATION 
LIGHTING 
Write 
f 


or 
Literature 


INTENSITIES OF 55 FOOTCANDLES ore provided office workers of Northwestern 
Mutual Fire Insurance Company in Los Angeles headquarters where large central 
louverall ceiling is flanked by recessed circular indirect coffers and standard twin 


lensed downlights 


CROSS SECTION through Domo-lite shows 
position of silver bow! lamp, method of 
shielding the light source, and approxi- 
mate dimensions of this pleasing circular 
recessed unit 


desk workers have the advantages of 
working with 55 footcandles of illumi- 
nation in an atmosphere of modern in- 
formality. 

rhe central area, constituting 2080 
sy. ft. of CEPCo louver panels, is 


lighted by continuous rows of single 
lamp channels on 30-inch centers and 
mounted 36 inches above the louver 
level. Luminous domes, manufactured 
by the American Lighting Equipment 
Company under the name of Domo 
lites, measure 42 inches across and 
have depths of 84 inches. Lensed units 
are twin-lamp assemblies with standard 
metal housings. The varied lighting 
sources add much to the architectural 
and decorative interest. 

Wiring was by the Occidental Elec 
tric Company of Los Angeles. Archi 
tectural and lighting plans were by 
Dion Neutra, and construction was 
by general contractor C. W. Driver. 


DIFFUSING PANELS of corrugated Plexiglas provide low surface brightness and 
high level illumination in the Board Room of the Lone Star Cement Company's 
offices, New York City. An average level of 5212 ft-c is effected by 16 30-watt 
36-inch fluorescent lamps spaced on 17 2-inch centers and mounted 12/2 inches 
above eight of the 36-inch by 41-inch by .125-inch thick white translucent panels 


VEG. CO 


6017 BROADWAY, CHICAGO 40, ILL. 
INDOOR & OUTDOOR LIGHTING FOR EVERY NEED 
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JUNK YOUR LAMPS AT 80% OF LIFE 


AND Sowd $120 PeL000 


Madness? No, it’s called Group Replacement, a study Westinghouse has 
pioneered since 1929. To replace your fluorescent lamps one by one as they 
burn out costs you about 50¢ per lamp in labor alone. 


If you replace all your lamps at 80% of lamp life, you can, under average 
conditions, save $120.00 per thousand lamps changed. Multiply that saving 
by the thousands of lamps you have in your plants, and you can’t help 


but mail the coupon. 


you CAN BE SURE...1F ITS) «. 


Westinghouse 


Westinghouse Lamp Division, Dept. GR-6, Bloomfield, N. J. 
If your new 20 minute color film: GROUP REPLACEMENT 
OF FLUORESCENT LAMPS, proves the above statement, 
I want to see it. In fact, I'd like to show it to some of our 


people on.. of owes .o'clock. 
NAMI 

PORTING, ci cccccccicntccicvivee Foose beseenusewere 
COMPANY 

STREET.. 

gp ee 
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1 1b. of copper will 
do the work of 1.6 Ibs. 
when you use 


Vv. Cc: 


(CODE TYPE AVA) 


Copper required by Type RH 
cables as compared with 
Rockbestos A.V.C.— the Hi- 
ampere cable 





Size for size Rockbestos A.V. C. car- 
ries more current than ordinary cables. 
And that's why it makes your critical 
copper and steel go farther. 


NEC TYPE RH => 


You always use a smaller cable with 
Rockbestos A.V.C. Smaller cable requires 
less copper and smaller conduits and 
fittings on your power circuits. You 
save copper — save steel — save time 
and money. 


POUNDS COPPER, 100 FEET 


Where voltage drop and power losses 
oe . , “= ROCKBESTOS Hi-i AVC 
are critical, proper engineering allow- 
ances should be made. 


Call your Rockbestos Application 
Engineer today. Ask for a copy of “Rx 
for a Building with Hardening of the 
Arteries.” 
300 


AMPERES PHASE 


Comparison Made on Basis of 3 0, 4 wire 
system, 80 Neutral, 40 C (104 F) 
Ambient Temp. NEC Chapter X 





ROCKBESTOS PRODUCTS CORPORATION 
NEW HAVEN 4, CONNECTICUT 


NEW YORK CLEVELAND DETROIT CHICAGO PITTSBURGH 
ST. LOUIS LOS ANGELES OAKLAND, CALIF NEW ORLEANS 
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Data Sheet 





Locating Common Electrical Faults in X-Ray Generators 


The following chart offers a general guide for 
locating and localizing causes and symptoms of trouble 
for all types and makes of X-ray equipment, with a 
corresponding set of corrective measures. It is not 
intended to cover definite procedure for specific makes 
of equipment, which is normally provided by the 
manufacturer. Neither does it cover electronic timers, 
milliampere stabilizers and other similar devices which 
are currently being added to basic units, but details 
of service information on such devices and particular 
inakes of equipment are readily available from the 
manufacturers. 

Caution should be exercised by the maintenance 
engineer when making electrical measurements or 
other tests on X-Ray equipment because there are 


both high and low voltage hazards. In checking the 
beam, no part of the body should be exposed to the 
radiation. 

In most cases, where there is a breakdown or 
failure, the maintenance engineer can usually deter- 
mine the cause and make quick repairs to restore the 
unit to operating condition, Trouble shooting can 
proceed in one of two ways: 1) by localizing the 
trouble through instrument readings; and 2) by sub- 
stitution of components such as cables, rectifiers and 
X-ray tubes. The second method requires more time 
and usually entails keeping a stock of spare parts on 
hand at all times. Data in the following Chart are 
based on actual experience of a manufacturer’s serv- 
ice department. 





Symptoms of Trouble Suspected 
Location 
Unit or control will not Control 


turn on panel switch 


Trouble Possibilities 


Locating & Correcting Trouble 


Defective circuit breaker or Check mechanically and electrically and 


voltmeter to test 


Poor contacts on line relay Clean and check to make sure contacts 


Blown fuse or fuses 


Incoming 
line 


Blown main fuses 


clean and tight 


Remove fuse or fuses and check for continuity 
with ohmmeter or buzzer 


Remove fuse or fuses and check for continuity 
with ohmmeter or buzzer 


Loose or broken wire at Make sure of connections and look for break 
main switch or on incoming in cable by using voltmeter before entering 


line to control 


No X-rays obtainable 


Control 
panel 


Relays & contacts 


Poor water circulation 


Control & 
transformer 
connections 


Rectifier or 
X-ray tube 


filament circuited 


Interlock system 


Transformer connections 


control and at main switch 
Try doors, timer & water interlock 


Observe functioning of relays. Clean all con- 
tacts—if pitted, replace or file 

Check filter system for restrictions. Check 
electrically operated valve, if one is used 


Observe if rectifiers are lit. Check resistors and 
cable connections to X-ray tube for continuity 
Check stabilizer tubes & connections 


Rectifier or X-ray tube fila- Check X-ray tube filament for continuity. 
ments open or short 


Observe rectifiers for lightup. 
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Dependable Electrical Measurements 


INDUSTRIAL CIRCUIT TESTER 


(Model 785) A multi-range, multi- 
purpose, ultra-sensitive analyzer, for 
laboratory and industrial checking of 
electrical and electronic circuits. Has 
28 practical scale ranges; measures 
d-c and a-c voltage, d-c and a-c cur- 
rent, and resistance. Accessories avail- 
able to extend ranges. Compact and 
portable; furnished in either oak or 
steel case. 


HIGH FREQUENCY 
ELECTRONIC ANALYZER 


(Model 769) A three-in-one instru- 
ment providing a self-contained Volt- 
Ohm-Milliammeter, a high impe- 
dance electronic D-C Volt-Ohmmeter, 
and a probe type vacuum tube volt- 
meter for use to 300 megacycles. Ex- 
ceptionally stable and accurate. Has 
specially designed extremely small 
RF and D-C probes. 





ULTRA SENSITIVE 
PORTABLE TEST INSTRUMENTS 


(Model 622) High sensitivity, large 
scale A-C and TD-C instruments of 
double pivoted type, ideal for pre- 
cision measurement of low potentials 
and minute current. Available in sin- 
gle or multi range as D-C voltmeters, 
millivoltmeters, milliammeters, mi- 
croammeters; and milliammeters and 
voltmeters in thermo and rectifier 
types for RF and A-C. 


PANEL INSTRUMENTS 
OF HIGH SENSITIVITY 


In all types, sizes and ranges for all 
critical measurements encountered in 
electronics, nuclear research and gen- 
eral testing. All D-C, rectifier type 
A-C and RF instruments have built- 
in magnetic shunts for minor adjust- 
ments if necessary. 


A-C AND D-C PORTABLE 
TEST INSTRUMENTS 


(Model 931) Comprising a group of 
matched a-c and d-c portable test in- 
struments; the universal favorites for 
highly accurate general test work. 
Available as voltmeters, ammeters, 
d-c and single phase a-c wattmeters— 
a-c and d-c voltmeters. Long, readable 
hand-calibrated mirror scales. The d-c 
instruments have new self-shielding 
mechanism. 


A-C CLAMP 
VOLT-AMMETER 


(Model 633, Type VA-1) For conven- 
ient and rapid measurement of a-c 
voltage and current without breaking 
the circuit. Jaws take insulated or 
non-insulated conduc\ors up to 2” 
diameter. Safe, rugged, versatile. Also 
available as a-c clamp ammeter, 
without voltage ranges. 


Literature on these and other WESTON instruments for electrical and electronic requirements sent on request. 
WESTON Electrical Instrument Corporation, 617 Frelinghuysen Avenue, Newark 5, New Jersey 
. manufacturers of Weston and TAGliabue instruments. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE 


SEPTEMBER, 1952 





a8 EOS SS OOS eee Se ee RD EN eS ES EE A ER MD ES EE Ss Te ET OE OS Bee OO GE SE See Se SR NEC SRY OT ARS en 


Data Sheet (continued) 





Symptoms of Trouble Suspected _ Trouble Possibilities Locating & Correcting Trouble 
Location 





Milliampere meter does Meter Meter open connection or Disconnect and check with ohmmeter for con- 
not indicate or read but indicator is faulty | tinuity or in series with another milliampere 
X-rays are produced as Open resistor across meter} meter 

detected by a fluorescent | at transformer or at meter | X-rays are checked with fluorescent screen. 


screen | Poor connection Check all connections 
| 





Ky meter does not indi-; Meter Same as above except no Same as above except comparison meter should 
cate or read but X-rays are | resistor trouble at trans-| be a voltmeter connected in parallel 
produced as detected by | former | 

a fluorescent screen 





Circuit breaker trips out, X-ray tube | X-ray tube gassy Step by step procedure using an ammeter in 
& rectifiers One or both rectifiers gassy) primary circuit and disconnecting in sequence, 
| observing reading on ammeter at each step. 
Cable | Insulation breakdown on 
| cable 
Defective circuit breaker | Check action of circuit breaker 








Milliampere meter goes) Gassy tubes | Gassy tube Check by substituting good tube 
off scale Wor out or weak circuit 
| breaker 





Milliampere meter reads| Transformer | Rectifiers out Disconnect tube, cable and rectifiers. Aftet 
less than normal for usual | Insulation breakdown, this is done, if reading still prevails, transformer 
settings shorted primary or second-| may be faulty. 
ary windings in transformer, 
X-ray filament voltage low) Check rating charts for type of X-ray tube being 
| used 
Wrong rating charts | Readjust X-ray tube filament control as pre- 
| scribed on rating chart 


Milliampere meter fluctu- Filament Faulty solder connections | Check all connections especially spring con- 
ates and is unstable connections Spring contacts on cable! tact connections at X-ray tube and rectifiers 
on X-ray weak or dirty 
tube or cable 





X-ray or rec-- Overheated X-ray tube or) Check water pressure and water flow 

tifier tubes | underheated or overheated Check cable and tubes for overheating 
rectifiers 

High- | Moisture or carbonization Dry out and remove all carbonization 

tension 

insulators 





Ky meter fluctuates and is Line con- Incoming line may be over- Use voltmeter to determine whether trouble is 
unstable nection loaded during various in control or on the incoming line 
periods 
High- Moisture or carbonization Dry out and remove all carbonization 
tension 
insulators 





Chart Prepared By North American Philips Company, Inc., Mt. Vernon, N. Y. 
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uni-flow fivorescent troffers 


NOW you can specify recessed lighting that’s years ahead 
of anything in the field. It’s MITCHELL UNI-FLOW . . . completely new. . . 
dramatically different . . . easier to specify, easier to install, far superior 
in lighting efficiency. Architects, contractors, utility men and wholesalers 
say unanimously: “This is what we’ve wanted in recessed lighting!” 


HERE’S EVERYTHING YOU NEED 
FOR SIMPLIFIED RECESSED LIGHTING 





EXCLUSIVE uni-hanger 
~~ CUTS INSTALLATION TIME 


IN HALF! 


Here is a complete family 
of matching troffers in ev- 
ery useful length. Units 
are available in 2-foot, 4- 
foot, 5-foot, 6-foot, 8-foot 
or 10-foot lengths, in deep 
(10°) or shallow (7'') types. 


just 4 EASY STEPS TO A 
PERFECT uni-flow ONE MAN INSTALLATION 





Here is the widest selection 
of shielding equipment: 
choice of Metal Louver, 
Plastic Louver, Alba-Lite, 
Prismatic Glass, Unilens, 
Twinlens, Curved Lens, 
Fota-lite, Longitudinal 
Shields and Crosswise 
Baffles. 


2 Troffer shell (less ballasts, lamp 
holders or reflectors) clamps to 
Uni-Hangers by means of special 
Uni-Liner clips (an easy one-man 
job). Simple screwdriver adjust- 
ment levels troffer properly. 


T Uni Hangers are roughly located 
in ceiling opening (no critical meas- 
uring required). Takes just min- 
utes, regardless of ceiling construc 
tion 
job- cuts installation costs sharply. 


UNI-FLOW troffers offer a 
choice of 40-watt T-12 stan 
dard or instant-start bi-pin 
lamps, 38-watt Slimline, 
54-watt Slimline, 75-watt 
Slimline, 40-watt T-17 low 


Saves hours of time on any 


ton, 20-watt T-12 lamps. 


Troffers are available with 
1, 2 or 3 lamps (except 5-ft. 
and 10-ft. units with 1 or 2 
lamps only). One-lamp 
units are available in choice 
of Alzak or baked white 


3 Reflector-ballast lampholder 
plate (the bulk of the total troffer 
weight) is attached to troffer shell 
by means of jack chains. Thus, 
there is no weight on the installer's 
hands when wiring 


4 with wiring completed, reflector- 
ballast-lampholder assembly at 

taches to troffer shell by means of 
exclusive ‘“Perma-Latch"’ (no tools 
or extra loose parts required). Job 
is now ready for easy lamping 


Only MITCHELL UNI-FLOW has these time-saving, cost-cutting features 


Write, phone or wire today 
for the complete facts about MITCHELL UNI-FLOW 
Address Dept. 2-5 





-* 


rE 


enamel reflector; two and 
three lamp units with baked 
white enamel reflector. 


MITCHELL MANUFACTURING COMPANY 
2525 N. Clybourn Ave., Chicago 1/4, Ill. 


in Conoda: Mitchell Mfg. Co., Ltd., 14 Waterman Ave., Toronto 
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In The News 





NPA Sets New 
Construction Controls 


The National Production Authority 
has recently announced new regula- 
tions and controls for construction, 
which reflect the new provisions and 
terms of the amended Defense Pro- 
duction Act of 1950 as extended by 
Congress through June 1953. These 
NPA actions include revocation of 
some regulations and provisions which 
were already in effect, and amend- 
ments of others. These changes are 
summarized briefly below. 

NPA Order M-74—Use of Copper 
and Copper-Base Alloy in Construction 
Materials—and Direction 1 to Order 
M-74, were revoked August 4, 1952. 
These revocations removed prior re- 
strictions on the manufacture or assem- 
bly of copper or copper-base alloys, or 
component parts made of these mate- 
rials for a group of construction ma- 
terials including downspouts and 
gutters, ornamental metal work, unit 
heaters, store fronts, gratings, drains 
and other products. 

NPA Order M-100—Residential 
Construction—was amended August 4, 
1952. The intent of this amendment 
was to increase the quantities of cop- 
per and aluminum which may be 
self-authorized for construction. Spe- 
cifically, it does the following: 

1) Revokes Schedule IT of the order, 

which specified the quantities of con- 
trolled materials which could be self- 
authorized for 1-to-4 family dwellings 
started before March 6, 1952. 
2) Revokes Section 5 of the order, 
which placed limitations on the use of 
copper and aluminum for housing con- 
struction 

3) Substitutes a new Schedule I of 
the order which specifies the quantities 
of controlled materials which may be 
construc- 
regard to the starting 
date and increases the quantities of 
controlled material use as follows: 


self-authorized 
tion without 


for housing 


a) Housing with steel pipe water 
distribution -275 pounds of 


aluminum and 200 pounds of copper 


systems 


and copper-base alloys per dwelling 
unit. amounts 250 
pounds of aluminum and from 50 to 
110 pounds of copper products. 


Former were 


b) Housing with copper pipe water 
distribution pounds of 
aluminum and 400 pounds of copper. 
Former amounts were 250 pounds of 
aluminum and from 175 to 190 pounds 
of copper products. 

c) Housing with forced hot water 


275 


systems 


heating additional 200 
pounds of copper. Housing with radi- 
ant heating systems—an additional 500 
pounds of copper. 

4) Eliminates a provision in the 
order permitting the use of aluminum 
instead of copper as a conductor of 
electricity. 

Amendment 3 to Revised CMP Reg- 
ulation 6—Construction—was issued 
August 4, 1952. The intent of this 
amendment was to revise Section 24 
and Table II of Revised CMP Regu- 
lation 6 (the basic construction order 
of NPA) to permit greater use of 
aluminum and copper for certain con- 
struction. Specifically, the amendment 
does the following: 

1) Revokes former Section 24 com- 
pletely and substitutes a new Section 
24. 

2) Changes some of the quantities 
of copper and aluminum specified in 
Table II of the Regulation for which 
self-authorized orders may be placed. 
The principal changes in Table II are 
as follows: 

a) For industrial plants, 4,000 
pounds of aluminum and 5,000 pounds 
of copper may now be self-authorized. 
Prior self-authorization limitations on 
aluminum and copper were 2,000 
pounds. 

b) Kor construction and mainte- 
nance of highways, 500 pounds of both 
aluminum and copper per project. 
Previously 200 pounds of copper and 
no aluminum were permitted to be self- 
certified. 

c) All other construction permitted 
under the regulation for self-certifica- 
tion may use 2,000 pounds of alumi- 
num and 1,000 pounds of copper and 
copper-base alloys per project per 
quarter. Prior limitations were 1,000 
pounds of aluminum and 750 pounds of 
copper. 

3) Prohibits 
either 


systems—an 


self-authorization of 
copper or aluminum for mili- 
tary and AEC housing, or for recrea- 
tional construction. 

4) Permits use of copper in con- 
struction for decorative purposes and 
in gutters, downspouts, and similar 
items. 


IBEW Wins 
NLRB Election 


The AFL International Brotherhood 


of Electrical Workers has won the 
first bargaining election ever conducted 
by the National Labor Relations Board 


DELEGATES attending the Summer Meet- 

ing of the British Illuminating Engineer- § 
ing Society at the Winter Garden Pavilion, © 
Eastbourne (England) included (I. to r.): 7 
Dr. English, Holophane, Ltd.; H. L. Lo- 

gan, vice-president, Research, Holophane 

Co., Inc., New York City (USA); J. C. 

Holmes, president (British) IES, London; 

and W. T. Souter, Holophane, Ltd., Eng- 

land. Mr. Logan delivered a paper on 

“Two Frontiers of the Lighting Art’’. In 

the true British custom, an entire after- 

noon of the session was devoted to this 

paper and subsequent discussion. 


BILL LANGLAIS, active in San Francis- 
co’s electrical contracting circles, con- 
templates the many values of past NECA 
conventions and looks forward to attend- 
ing the 1952 conclave in Chicago this 
coming October 5th-10th. 


in the construction industry. It was 
on the site of the Atomic Energy 
Savannah River project, Aiken, S. C., 
where hiring practices recently were 
criticized by a House Labor Investi- 
gation Sub-committee. 

As soon as work began on the big 
duPont plant, IBEW’s Augusta, Ga. 
local began to organize electricians 
hired by the Miller-Dunn Companies, 
duPont’s electrical subcontractor. 
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ENGINEERED FUSES 
protection 


ROYAL-NOARK 
NON-RENEWABLE 


ways better 
on the 


use them on 


EVERY JOB 
, 


F ROYAL-NOARK 
PP RENEWABLE | 


easiest 





DYNAMIC BALANCER catches eye of 
Scherer Electric Co. top management; 
L to R) chairman R. A. Scherer; vice 
president B. A. Hannewald; and shop 
superintendent Claude McLean Joe 
Edler (left), Welch Mfg. Co., Springfield 
\11., demonstrates unit 


From March 1951 until the congres 
sional investigation in November of 
illeged closed shop conditions at SRP, 
the only work stoppage occurred when 
675 electricians walked off the job over 
Labor in that 
section of the country has not been as 
effectively organized, even in the con 
struction industry, as elsewhere. 

The Labor Board has always felt it 
couldn’t conduct bargaining elections 
in construction because of the large 
turnover of men and crafts during the 
time required to finish a job 
ently, 


an assignment dispute. 


Appar 
the Board gave in to the per- 
IBEW claims that since 
the Savannah project would take so 
long a time in building, a satisfactory 
election procedure was possibie there. 
It’s difficult to evaluate how much 
advantage IBEW gets as a result, or 
how important a precedent the SRP 
election sets for other building trade 
unions. Most contractors readily deal 
ith the unions anyway. 


sistence of 


However, now that the union is cet 
tified as the representative for inside 
Wwiremen, linemen, cable splicers and 
apprentices, no other union can try to 
move in on those job classifications. 
laft-Hartley makes that an 
practice for labor unions. 

But IBEW’s certification—and im 
munity from raids—apparently is safe 
only for the duration of construction 
operations. Whether the election re- 
sults will give the union a_ toehold 
when duPont begins operating the 
plant, as IBEW hopes, remains to be 
seen, 


unfair 


IES Elects New Officers 


New officers have been announced 
by the Illuminating Engineering So- 
ciety for its new fiscal year beginning 
October 1, 1952. These include a 
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CLASS "A” WINNERS 
OF GOLD SEAL AWARDS 


seo WNISTRUT 


CHANNEL, HANGERS AND FITTINGS 


All 
Entry No. 284 It photographs by permission of Metals & Controls Corporation. 


Over toolmaker’s benches continuous rows of louvered, double 40-watt 
fixtures are supported by UnistruTt channel at a height of 8’6". Over 
machines (in other photo) the same type UNistruT supported units 
are installed on 8’ centers in rows 7’ apart. 


Entry No. 287 

In the finished 
rolling mill of 
this plant, con- 
tinuous rows of 
fixtures are sup- 
ported by UNI- 
STRUT channel. 


Entry No. 290 
In this high bay 
area the lighting 
units are sup- 
ported in 3 con- i 
tinuous rows by oo . 
UnistrvutT chan- 7 

nel at a height of RS y x ae: - 
21’ to avoid a —— ae 
traveling crane. 


Ma 


US. Potent — Distributors and Warehouse 
6 Stocks in Principal Cities. 
Consult your Telephone 
Directories 


Write today for your FREE copy of New 
78-page Catalog No. 700! Includes above 
drawings and countless other examples of how 
to mount, rack, frame, suspend and su 
all kinds of electrical and mechanical 

All-Purpose Metal Framing equipment, 


Unique metal framing system contributes 
perfect fixture alignment, added 

safety and better appearance to winning 
industrial lighting installations. 


In the Merit Award Competition sponsored by the Fourth 
International Lighting Exposition (Cleveland, May 6-9, 
1952), Gold Seal Awards were made for three outstanding 
industrial lighting jobs* using the UNnistruT system of 
fluorescent fixture supports. : 
The advantages of using the UN1struUT method as shown 
in the accompanying photos are obvious. It permits faster, 
easier, more accurate installation—requires fewer hanger 
stems and canopies. Cleaning and servicing cannot disturb 
fixture alignment. Lowers wiring and rewiring costs. I- 
STRUT channel is approved as wireway in Chicago and 
more than 20 other major cities—additional proof of its 
versatility and usefulness. Try it on your next lighting j@b! 


*Planned and executed by G. E. Pieper, Materials Engineer, Spencer 
Thermostat Division, Metals & Controls Corporotion, Attleboro, Mass. 


UNISTRUT P-1000 
or P-2000 Channel 


> — 
“ » - ———— 
— a L 
Snap-tn 
Closer Strip 
Joiner Fitting U-940 


cr 
= 
n fi n 
“ 4 
End View of Fixture 
ed on 


Mount: 
UNISTRUT Channel 


UNISTRUT PRODUCTS COMPANY 
1013 W. Washington Bivd., Chicago 7, Illinois, Dept. E9 


Please send without obligation the items checked below: 
[} Catalog No. 700 _] Unistrut Sample 


Neme_____ 





Compeny 





Address 





City. 








Yours for the Asking! 


KEYSTONE’S | 


-Ayaluer Packed: 


CATALOG 


a STILL GROWING! 


New expanded plant facilities now assure you 
| of immediate delivery on Keystone’s standard 
wiring installation equipment 


. «+ @ complete line of FLANGED and FLANGELESS WIREWAYS 
AUXILIARY FITTINGS + OUTLET BOXES + BOX COVERS + BAR HANGERS 


Here itis! A brand new “value packed” 
catciog containing complete information 
and specifications on Keystone's standard 
line of quality-built wiring installation equip- 
ment. Gives you a FREE and easy-to-use 





i 


listing of time-saving, labor-saving, money- 
saving items designed to fit quickly and 
naturally into almost every electrical dis- 
tribution system. Yes, FREE . . . send for 
your copy today! 

¢ it pays to “figure on Keystone!"’ 
KEYSTONE MANUFACTURING COMPANY 


23328 Sherwood Ave. @ Centerline (Detroit) Mich. 


NOW! Territories open 
for agents with ware- 
house facilities. Write 
for full particulors! 


Licensed under United Stotes 
Letters Potent No. 1,933,555 


AUSTIN 


“SCREW-ON’ are faster, 


CONNECTORS Safer and 
| neater— 


Large a 
tandar Small 


= = & & 


NO SOLDER, NO TAPE, NO ADDITIONAL TOOLS 


en 
—__— 


STRIP WIRES 


The Austin Screw-on Connector is a molded phenolic 
plastic shell with a copper coated spring inserted after 
molding. Provides 25% lower electrical resistance and 
up to 3 times the tensile strength. 

Just strip the wires, insert into connector, and 
twist. The spring expands and rolls a thread onto copper 


conductors. When you stop twisting, the spring tightens = 


down and grips conductors firmly. Connector is ski SCREW ON CONNECTOR 


so insulated portion of wires is drawn up into connector 
for © pl i lati =" = 


Write for Information and Prices 





IT ROLLS THE THREAD ON 


THE M.B. AUSTIN COMPANY 


NORTHBROOK, ILLINOIS 


| 
| 
} 
| 


| 
| 
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NIXON A. BREWER, with 26 years of 
experience in the electrical contracting 
field and with a Professional E£.E. li- 
cense in Washington, D. C., assumes 
new responsibilities as general manager 
for the Allegheny Industrial Electrical 
Company of Pittsburgh which engages in 
design, engineering and construction of 
complete electrical power and lighting 
installations for industry. 


president, junior vice president, treas- 
urer, two directors and five regional 
vice presidents. Continuing in office 
from previous elections are a vice 
president, general secretary, four 
directors and five regional vice pres- 
idents. 

The newly elected president is 
Everett M. Strong, Professor of Elec- 
trical Engineering and Supervisor of 
the Engineering Industrial Coopera- 
tive at Cornell University, Ithaca, 
N. Y., with which school he has been 
associated since 1924. Prof. Strong 
is a graduate of Massachusetts Insti 
tute of Technology, class of 1922. In 
addition to his duties at- Cornell, he 
has also had considerable experience 
in the electrical industry, principally 
with the General Electric Company. 
He is an active member of the Amer- 
ican Institute of Electrical Engineers, 
in which he has held a number of 
chairmanships. In addition, he has a 
long period of service in IES on such 
committees as Papers, Education, 
Research Coordination and Standards 
of Quality and Quantity for Interior 
Illumination. Previous service in 
elective offices include that of Director 
1944-46, Treasurer 1948-50, and Vice- 
President 1950-52. 

Vice President for the new fiscal 
year will be Duncan M. Jones, Mon- 
treal, Quebec, Canada. Mr. Jones is 
Eastern Canada representative for 
Curtis Lighting of Canada, Ltd., and 
has just completed serving as a Di- 
rector of IES for 1950-52. 

New Treasurer is Kirk M. Reid, 
Head of Section of Engineering Divi- 
sion, General Electric Company, 








ENCLOSED UNITS TAKE CARE OF MOST INDUSTRIAL APPLI- 
CATIONS — Two popular enclosed circuit breakers are these 
general purpose and semi-dust-tight designs. Others are: flush 
mounting, water- and dust-tight types. Automatic tripping is 
clearly indicated by the handle which assumes a position be- 
tween the easy-to-see OFF and ON positions. No elements need 
be replaced to clear faults. 

Enclosed breakers range in size from 15 to 600 amps where 
distribution of low-voltage current of 125 to 600 volts a-c ot 


125 to 250 volts d-c is required. 


aim ~ aa 


INDIVIDUAL BREAKER UNITS HANDLE UP TO 600 AMPS— 


Trumbull circuit breaker units are encased in rugged black 
molded phenolic, all with quick-make, quick-break toggle 
mechanisms that are trip-free. Higher ratings (over 100 amps) 
all use interchangeable thermal-magnetic trips adjustable over 
a wide range of current without affecting thermal trip points. 


For general purpose 
lighting and industrial 
power circuits 


A complete line of circuit breakers 
gives AUTOMATIC PROTECTION 


Electrical distributors and contractors everywhere are 
recommending the use of a completely modern device to 
obtain overcurrent and short-circuit protection automati- 
cally, That device is the circuit breaker—a completely en- 
closed, non-tamperable unit that combines the function of 
a circuit proiection device and a swite h 

The breaker line that exactly suits virtually any requiffe- 
ment that you'll ever come across is the Trumbull line— 
complete from 10 through 600 amps in double- or three- 
pole construction. and through 50 amps in single poles 


TYPE TQL PLUGS INTO LOAD CENTERS AND PANELBOARDS. 
It’s the first plug-in circuit breaker made that’s quick-make, 
quick-break—the unit used in the new Trumbullite load cen- 
ters, Trumbullite panels and NLTQ panelboards. Ratings: 
10, 15, 20. 30, 40 and 50 amps; single-pole, 125 volts a-c. 
Non-plug-in Type TQ breaker with solderless connectors is 
available in the same ratings as the TQL and is ideally suited 
for panelboard installations. 


Remember, when you recommend or install Trumbull Circuit Breakers you recommend an easy- 


to-install, non-tamperable unit that assures faster clearing of overloads and short circuits. 


Write for descriptive bulletins on Trumbull Circuit Breakers 


TRUMBULL 


ELECTRIC 


DEPARTMENT OF GENERAL ELECTRIC COMPANY 
PLAINVILLE, CONN. 





Pando R 
COIL 
SPREADER 


Saves AA a> 1% ~~ ta - 
30 to 50% | . ‘ , 4 sage 
Winding Time | 


The increasingly heavy work due to changes in coil design 
IMPROVEMENTS: may be handled accurately and quickly with the improved 
Quick acting, single 42” PandR Coil Spreader, in many instances 30 to 50% 
lever coil holders, han- faster! 
dling coil heights to 14”. Coils formed by the P and R Spreader are exactly the 
_ Knuckle holders rede- same shape they occupy in the motor. They fit the job, are . 
saving condinans, ” | M0t pounded into shape, are under no strain. “NO IDLE PUN is the fact that Buzzell 
Colibrated pull rods Attachments for air-operation further increase production Electric Works,” claims Adolph Schwindt 
with stops to insure uni- from 25 to 30% by eliminating muscular fatigue of operator. who supervises all motor repair work 
form spreading. Complete charts are provided to set machine for any desired handled by this progressive San Francisco 
Coil holder swivel coil. service organization 
mechanism permits ad- Write for illustrated descriptive bulletin. 
justment for bi-polar and Cleveland, who has been active in 
large diameter motor . . . 
Meg street lighting work and committees 
Air operation attach- tor the past several years. 
ments increase produc- First Vice President is A. H. Man- 
“— fal a enka waring, Executive Vice President, 
steak table top. pies: CSREES Carrere Philadelphia Electrical & Mfg. Co., 
BOX 1042 ATLANTA, GEORGIA Philadelphia, who will be serving his 

















second year of a two-year term, mov- 


3 T | bh il d d ing up from Junior Vice President. 
Journeyman 4 00 ! ul t to stan ep un er Reelected as General Secretary is 
. 2 Clarence C. Keller, Vice President in 
onstant, on-the-job Contractor or Industrial use oii.o05 sci Vistptane Compane, 
h built-} Inc., New York City. 
-wit uilt-in Two Directors elected for a three- 


blower year term are: J. F. Whitehead, Jr., 
Ags ] . General Sales Manager, DayBrite 
S A Lighting, Inc., St. Louis, and F. C 
Winkler, Section Engineering Man 
ager, Commercial Lighting Section. 
Westinghouse Electric Corporation, 
Cleveland. 
New Regional Vice Presidents were 
elected in five of the Society’s ten 
Regions. They are: 
~ South Pacific Coast—Leonard A 
Saves more time than any tool in your kit Hobbs, Vice President in Charge of 
Sales and Public Relations, Smoot 
Holman Co., Inglewood, California. 


Pacific Northwest—W. J. Lind, 

@ NO STARTING HOLE NEEDED...Simply place guide next to — Cuttingopening in oak foor- Tia St ig Oe 

: ‘ ” rf . Pet ing in less than 3 minut-s— Manager, Lamp and Lighting Divi 
material and “rock” tool into an upright position. podorbeecnti ay Neo he : eae C | Electric C 
@ CUTS RIGHT THRU IMBEDDED NAILS . . . wood, plaster, iron ' sion, Canadian General Electric Co., 
pipe, sheet metal, ““Transite” and most other materials— | Ltd., Vancouver, B. C 
even in cramped quarters. ; Midwestern—L B. Paist, Super- 
@ FITS ANY HEAVY DUTY 4” or %&" DRILL... as easy as changing 4 visor of Lighting Sales Section, 
bits! Overall length only 10%’; weight only 3 lbs. 6 ozs. Minneapolis Division, Northern States 
@ ANTLFRICTION REPLACEABLE BEARINGS—BUILT-IN BLOWER . Power Company, Minneapolis. 
Blower keeps tool comfortably cool even under continuous Northeastern ——George J. Taylor 
use—blows dust and chips away from cutting line. All fric- _ VOTEREESES 7e0rg ° yr, 
tion surfaces are of ‘‘Oilite,”” phosphor bronze or high speed Eastern Sales Manager, DayBrite 
ball bearings. All wearing parts are replaceable. Lighting, Inc., New York City. 


Write for Bulletin No. Y-9 Great Lakes—Lester C. Twichell, 


Manager Commmercial and Industrial 
RCS. TOOL SALES CORPORATION sores iin SA Lighting, Rochester Gas & Electric 


Federal Procurement See ened tow tava chao hock baekaentee 40 Metericl Corp., Rochester, N. Y. 


Fits any heavy duty ‘4° drill—-saws any material 
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Visit the Slater Booth #29 at the 
National Electrical Industry Show, Octo- 
ber 21-24, 69th Rgt. Armory, Lexington 
Avenue ot 26th Street, New York City. 


4 
¥ 


those wires are locked for life 


by SLATER CAannebock 


Yet the ChanneLock on the Slater 300 T-Slot Receptacle is the easiest 
way of connecting a wire to a terminal. ChanneLock terminals come with 
oversize terminal screws staked so they can’t fall out — backed out, ready 
to receive the wires in hardened brass serrated channels. 


INSERT WIRE INTO SERRATED CHANNEL — TIGHTEN TERMINAL SCREW ee \ssribaieah eve 


That’s all there is to it — and you can save at least 12 minutes (about 9¢ pew stocking the sever 
in labor) and more — greater savings with heavier wire — since there's -uteboarananahe 
no need to bend or form lead-ins. Accommodates No. 14, 12, or 10 AWG ha ities ear. 
with equal ease. _ tagpalnpbepnelge cars 


ears. Ask to look it over 
But the real savings lies in the fact that the Slater 300 with ChanneLock next time you're 
costs 20 more than any other specification grade T-slot receptacle. 


*Pat applied for 


Contractors 


W bolesalers: 


Prompt shipments guaranteed. 
Write for full details. 


ELECTRIC & MFG., CO., INC. 
Woodside, New York 
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BE SURE WITH A 


Sanda ec. 


TRANSFORMER 


THAT THE 
HEART OF YOUR 
DISTRIBUTION SYSTEM HAS: 

1. TOP EFFICIENCY 

2. EASY ACCESSIBILITY 

3. LONG LIFE 

Buy Standard and have your transformers tailored 

exactly to your needs, with accessories of your own 


choosing. Our complete consulting and engineering fa- 
cilities are at your service. 


Phone your Standard representative today or write us 
direct for prompt individual attention. 


THE STANDARD TRANSFORMER COMPANY 


WARREN, OHIO ° OFFICES IN PRINCIPAL CITIES 





with — 


Carry WATER, GAS “ErrIPIENCY” 


' AIR LINES, CABLE 
| CONDUIT 


at any angle to beams HANGER 
“TYPE F” 


On open steel construction, Efficiency “Type F” 

| Conduit Hangers are your best choice for carrying 
4a" to 22" pipe and armored cable. Patented radi 
ating ridges and 5-point gripping surface keep pipe 
and cables suspended dead center, permitting it to 
be carried securely at any angle to the beam. 
Write today for Catalog 38-A. 


CHESTER A. WILLIAMS, president, Eost- 
ern States Electrical Contractors, Inc., 
and George C. Richards, eastern regional 
manager, National Electrical Products 
Corp., both from New York City, at- 
tended the recent convention of the New 
York State Electrical Contractors and 
Dealers, Inc., at Saranac Inn, New York. 


A new NISA Chapter, the 29th, was 
formed in Youngstown, Ohio, June 10. 

Members include Dearing & Co., 
The Economy Electric Co., The 
Phoenix Electric Co., J. B. Winkle 
Co., Electric Motor Service, and 
Frank’s Electric, all of Youngstown. 

Credit for the new NISA group 
goes to Selden High, The Sullivan 
Electric Co., Cincinnati, a member of 
the Membership Committee, and to 
Walter Gruger, The Phoenix Electric 
Co., and Ed Potter, Lima Armature 
Works, Inc., Lima, Ohio, all sponsors 
of the dinner-meeting which resulted 
in the new chapter. 

Officers of the newly-formed 
Youngstown (Ohio) Chapter, elected 
at the group’s first meeting June 10, 
are Walter H. Gruger, Phoenix Elec- 
tric Co., President, and Robert F. Cut- 
ler, The Economy Electric Co., secre- 
tary-treasurer. 


The regular monthly meeting of the 
Electric Motor Service Association 
(District of Columbia) was held at 
the Burlington Hotel, June 23, with 11 
members present. New officers elected 
at the meeting are: John F. Warfeld, 
Warfeld & Sanford, Inc., president; 
Alfred C. Hughes, ABC Electric Mo- 
tor Service, Secretary; Charles ( 
Myers, Carty Electric & Armature 
Service, treasurer; John W. Lainhart, 
Warfeld & Sanford, Inc., recording 
secretary. 

e*eees 


Gardenia Corsages for the ladies 


| helped get the June 10 meeting of Los 


Angeles Chapter off to a good start, 
with 45 persons present. A talk on “If 
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WIREMOLD ANNOUNCES 
PLUGMOLD 2000 


ONE Plugmold Raceway For THREE Wiring Services 
Faster to Install, Easier to Install, Cheaper to Install 


PLUGMOLD 2000 has 
been tested in all types 
of construction 


Proved best method yet de- 
vised for providing unlimit- 
ed convenience outlets for 
homes, business, industry. 


Here—for the first time!—is a 
single raceway for all 3 services! 
Plugmold 2000 is Wiremold’s 
new, improved raceway base and 
cover assembly designed to accept 
Snapicoil with NEMA grounded 
receptacles, 2-wire “hot” Duplex 
receptacles, or 3-wire Duplex re- 
ceptacles with one side switched 
and one side “hot” ....For homes, 
office buildings, factories, stores 
—for new construction or the 
modernization of existing build- 
ings—Plugmold 2000 has proved 
itself to be a far better, more 
modern way of providing more 
convenience outlets, more con- 
veniently located. With Wire- 
mold’s famous Snapicoil pre- 
wired receptacles, Plugmold 2000 
saves time and labor costs, be- 
cause 3 simple steps complete any 
Plugmold 2000 installation. 


PLUGMOLD 2000 
is EASY to install! 


Required lengths of Plugmold 
2000 base are mounted in one 
continuous run. The proper 
Snapicoil pre-wired receptacles 
are quickly snapped into the race- 
way cover. Then the cover, with 
receptacles all inserted, is snapped 
into the base. A few simple fit- 
tings complete the job! 








NEMA grounded 
2-wire receptacles 


= 


ff Duplex 2-wire 


— 


Tne 








Plugmold 2000 Holecut Cover — 


i. 
accurately spaced to receive Snapi- : 
coil receptacles. 








==) “hot” receptacles 


Y Duplex 3-wire 
Si) receptacles—one 
side switched, one 
side “hot”. 
—all pre-wired in 








Plugmold 2000 Base . . 
of knockouts for mounting and 
feeding . . 
needed for feeding . . . base 
and cover supplied in easy-to- 
handle 5-foot lengths. 


- plenty 


- no special fitting 











50-foot lengths of 
Snapicoil 








ELECTRICAL CONTRACTORS 
WELCOME PLUGMOLD 2000 


Plugmold 2000, with Snapicoil, saves 
the time you usually have to spend pre- 


engineering the wiring job! All your 
electrician needs on the job are regular 
5-foot lengths of Plugmold 2000 base 
and cover, and Snapicoil with proper 
receptacles—in one package for your 
convenience—and a few simple fittings. 
The only tools needed are a screw driver 
and a hacksaw! Plugmold 2000 reduces 
cutting and fitting to a minimum. 


Write today for new FREE 
PLUGMOLD 2000 Book! 


Tells the whole Plugmold 2000 story! 
. . . shows the many applications of 
Plugmold 2000 . . . shows how easy it 
is to install, and how easy it is to specify 
and order Plugmold 2000 in units. 


THE WIREMOLD COMPANY 


HARTFORD 190 


CONNECTICUT 
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TRUSCON PRESSED STEEL INSERTS 


.-. the electrical contractor’s answer 
to the problem of: 


motors, blowers, transform- 
ers, etc. to ceilings, walls and 
columns. 

electric cables to ceilings 
and walls or in tunnels and 
subways. 

lighting fixtures from ceil- 
ings, walls or columns. 
auxiliary framing which 
supports the various cables, 
wires and other instruments 
in telephone systems. 


FOUR DIFFERENT TYPES 


suspending. 
carrying.... 


TRUSCON SLOTTED INSERTS TRUSCON 


BRICK SLOTTED INSERTS 


ON THE ROAD TO CHICAGO—these 
plastic piggy banks, complete with in 
sulated wire pigtails and connectors, ex 
pect to be bursting their sides when they 
reach the |.A.E.1. 1953 Silver Jubilee 
All-Section Convention at Chicago's 
Edgewater Beach Hotel. Part of confer 
ence promotion is a pig (bank) groom 


ing contest at each sectional meeting 

this year. Active and associate |AE! mem 

WRITE FOR bers can get their piglets free by writing 

ILLUSTRATED |IAE!l hedaquarters in Chicago. Drover 

above is Vince Mulligan of Ideal Indus 
tries, Inc 


a 


TRUSC TRUSCON 


‘ON 
ADJUSTABLE INSERTS TAPPED INSERTS LITERATURE! 
Truseon Pressed Steel Inserts are placed in the 
correct, desired position BEFORE the concrete is 
poured. Saves time, labor, money. Assures correct 
placement of fixtures and easy, quick changes. \ ou 


TRUSCON STEEL COMPANY 


gstown, Ohiv © Subsidiary of Republic Steel Corporatior 


Should Die, Would Your Busi 
ness Live?” by R. Ringle, an author 
ity on estate and inheritance taxes, 
completed the program 


1120 Albert Street, Y 





FROM YOUR NEAR-BY 
SUPERIOR DEALER! 


Northern California Chapter met 
June 7 at El Jardin Restaurant, San 
Francisco, with 20 members present. 
The chapter presented a NISA, 50 
year certificate, originally announced 
at the Chicago convention, to Howard 
Conrad, Conrad Electric Co., Oak 
land, for his services to the industry. 


eeee 
@ He’s a good man to 
know — your Superior 
dealer. Depend upon 
him for prompt deliveries, 
and more than that! “Ask him 
in” on your requirements. 
Perhaps his suggestions will 
avoid down-time, steady your 
production and make money 
for you. ; 


The June 12 meeting of the New 
England Chapter included a short buy 
and-sell session and a talk by W. L. 
Hirshberg, Jr., Klixon-Spencer Ther- 
mostat Division, Attleboro, Mass., on 
the use of Klixon Protectors for mo 
tors 


A recent visitor to National Head 
quarters in St. Louis was S. J. Stewart. 
SUPERIOR CARBON PRODUCTS, INC.) Stewart (Electric), New Orleans 
9114 George Avenue 
Cleveland 5, Ohio a 

The Electric Motor & Service Asso 

ciation (Central District Chapter, Chi 
cago) met June 10 at the Electric 
Club. Joseph F. Ferrari, Excel Elec- 

| tric Service Co., spoke on “Don’t sac- 
rifice your profit margin in face of 
softening prices,” pointing out that 
| most shops today are confronted with 
| fringe benefits—paid vacations, gifts, 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . SEPTEMBER, 1952 








No electrical 
contract is really 
complete unless 

it contains raceways 


for telephone wires 


BELL 


as fundamental as 


window frames... 


Telephone wires are like windows. They bring the outside 
world into a house. And like windows, provision for telephone 


wires should be made while the house is being framed. 


Telephone raceways and outlet boxes built into the walls 
during construction are a source of convenience for the owner, 
a source of protection for handsome walls, and a 

source of profit for you. It’s good business to include raceway 


installations in your electrical contracts. 


TELEPHONE SYSTEM 











tf 
®) 8 RENEWAL PARTS 


FOR 


ALL MAKES 


OF 


s Us ELECTRIC MOTORS 


AND 


we CONTROLS 
<coP FROM 1/100 TO 100 HORSEPOWER 


Md 


a ail 


WRITE FOR FREE CATALOG ON YOUR LETTERHEAD 
COMPLETE READING ELECTRIC CO., INC. 


Le) so JEFFERSON er CHICAGO 6) FEIN OFS 


“Your Best Source of Supply” 





BLACKBURN 
Wire 


Building 
CONNECTORS 


Many Uses: 
IN JUNCTION BOXES 


FOR FIXTURE AND 
RANGE CONNECTIONS 


FOR MOTOR CONNECTIONS 


Quick and easy to install, yet connections can 
be changed without clipping pigtails. Only 3 
sizes cover o range from No. 14 to No. 4 wires 
Save lobor—cost little—get some today 


How to Order: 
Cot tou for 2, 3 or 4 No. 14 wires CORPORATION 
2 or 3 No. 12 wires 35 MADISON ST. 
"  " 2 No. 10 wires 
6U " 2o0r 3 No. 8 wires sY¥. tours 6, ao. 
* " 2 No. 6 wires 
4U " 2 No. 6 of 2 No. 4 wires 


Phone CEntral 3007 


: 


A. J. NAYLOR, manager for Electrical 
Contractor Charles C. Foss of Sacra- 
mento, California, maintains that his 
fast-growing city is building with vision 
on a solid electrically-served foundation. 


bonus payments, welfare plans, etc.— 
that often add up to as much as 30 
cents an hour. 


rhe iollowing appointments have 
been made for NISA committees for 
this year: 

Canadian Affairs Committee: 
T. Elworthy, Elworthy & Co., 
Vancouver, B. C., Chairman; 

. B. Turner, Johnson-Turner Elec- 

tric eg & Engineering Co., Ltd., 
Windsor, Ont., Vice-Chairman; C. J. 
Ainsworth, Ainsworth Electric Co., 


| Toronto, Ont.; A. G. Bamford, Suther- 


land & Schultz Electric Co., Kitchener, 


| Ont.; F. E. Crossman, Crossman Ma- 


chinery Co., Ltd., Kitchener, Ont.; 
W. L. Stevens, New Westminister, 
| a 3 

Audit Committee: M. F. Zack, Zack 
Brothers Electric Co., Mason City, 
Towa, Chairman; B. C. T. Elworthy, 
Elworthy & Co., Ltd., Vancouver, 
B. C.; G. E. Jones, G. E. Jones Elec- 
tric Co., Inc., Amarillo, Tex. 

Industrial Relations Committee, Job 
Classification Section: John E Laun- 
der, Independent Electric Machinery 
Co., Kansas City, Mo., Chairman; 
John Giles, Giles Armature & Electric 
Works, Marion, Ill.; B. A. Hanne- 
wald, Scherer Electric Co., Indianapo- 
lis, Ind.; Ben Horton, Atkinson Arm- 
ature Works, Pittsburg, Kans.; J. M. 
Pilmer, Electrical Engineering & 
Equipment Co., Des Moines, Iowa; 
George P. Svendsen, Boustead Elec- 
tric & Manufacturing Co., Minneapo- 


| lis; Frank W. Willey, Willey-Wray 


Electric Co., Cincinnati, Ohio. 

Public Relations Committee: Na- 
tional Councilor to the Chamber of 
Commerce of United States and Com- 
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''We saved over $100 in labor the 
first day we used an UP-RIGHT 
Scaffold for installing 


_ fluorescent fixtures”’ 


says Fred L. Baumeister 
New Jersey 





Electrical Contractor 











“IP-RIGHT" 


SCAFFOLD-ON-WHEELS 


set up in only 
3 minutes ! 

















As if by magic, an aluminum alloy tower 
of any height desired is ready in minutes! 
Individual scaffold sections are set one 
on top of the other. Sections lock into 
place instantly. 











“Ta "SRR SLT RP Th 


HERE'S THE SECRETI... 
PATENTED 


ONE-PIECE SECTIONS 


Each one-piece section is unfolded by one 
man in less than a minute! No tools, wing nuts 
or bolts. 








Your maintenance costs can be re- 
duced by “UP-RIGHT" SCAFFOLDS/ "a 





WRITE FOR 
| DESCRIPTIVE CIRCULAR 


sé ” a 
UP-RIGHT”’ SCAFFOLDS 
DEPT. 107 - 1013 PARDEE ST. + BERKELEY, CAL. 
Factories: Berkeley, Calif. & Teterboro, N. J. 


Offices in all principol cities 
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RELY ON - INSIST ON- RELIANCE 
... For “On Time” Dependable Circuit Control 











HEAVY DUTY ‘‘BADGER’’ 


Big, rugged Badger time switch for loads 
up to 11,000 watts. Copper-to-copper 
self-adjusting floating contacts for uni- 
form tension. Extra heavy gears. 


DEPENDABLE ‘‘MODEL W”’ 


A quiet, versatile switch, Underwriters’ 
Laboratories approved for 30 amperes at 
125/250 volts. Phosphor bronze blades 
and pure silver contacts. 


LOW-COST MODEL ‘*400”’ 


Equipped with standard heavy-duty, 
noiseless motor used in higher-priced 
models. Features silver-to-silver con- 
tacts, precision gear train, and vernier 
set. Big value control at low price. 




















RELIANCE TIME SWITCHES 


1937 MEAD ST. RACINE, WIS. For circuits up to 2,500 watts. 




















KOHLER 


ELECTRIC PLANTS 


Independent Sowre 
of Clactricity 


PORTABLE, low-cost model helps finish 
wiring, installation jobs faster. Oper- 
ates electric drills, saws, other tools 
having universal (AC-DC) motors. 
Develops 1500 watts DC. Compact, 
reliable, weighs only 75 Ibs. Handles 
for carrying. Other sizes 350 watts to 
15KW, of various voltages in single 
and 3-phase models. Stand-by mod- 
els, for protection of home, public and 
commercial equipment when central 
station service is cut off, from 750 
watts to 1I5KW. Write for folder 17-F. 


Model 1.5M5, 1500 watts, 115 volt DC. Man- 
ual control. Length 18" ,width 14", height 21". 


Kohler Co., Kohler, Wisconsin. Established 1873 


KOHLER or KOHLER 


PLUMBING FIXTURES @© HEATING EQUIPMENT eo ELECTRIC PLAN 


AIR-COOLED ENGINES © PRECISION CONTROLS 





KNOW-HOW ond accuracy are the keys 
to sound engineering, professional repu- 
tations and ultimate profits, according 
to Charles Svec, Sacramento (California 
area foreman for Electrical Contractor 
Charles A. Langlais. 


mittee, William J. Wheeler, The Main- 
tenance Co., New York. 

Delegates: Leonce Bonnecaze, Best 
Electric Co., New Orleans; W. E. 
Boyd, Pacific Electric Motor Co., 
Oakland, Calif.; Alfred Elson, New 
England Machine & Electric Co., Paw- 
tucket, R. I.; W. Hall_Grey, Southern 
Electric Service Co., Greenville, S. C.; 
J. Roland Stolzenbach, The Roland 
Electric Co., Baltimore; Frank \V 


| Willey, Willey-Wray Electric Co., 


Cincinnati, 

Alternates ; Stanley Bojak, Standard 
Electric Motor Repair Co., Linden, 
N. J.; Murphy G. Miller, Tennessee 
Electric Motor Service, Knoxville; 
John W. Overton, Electric Motor & 
Repair Co., Riehmond, Va.; John C. 
Reed, Reed Electric Co., Portland, 
Ore.; Paul M. Sievert, Sievert Electric 
Co., Chicago; George P. Svendsen, 
Boustead Electric & Manufacturing 
Co., Minneapolis. 

Sub-Committee On By-Laws: Wil- 
liam J. Wheeler, Chairman; Murphy 
G. Miller. 


Che following new members have 
joined NISA since the last report: 
Clark Electric Motor Service, 10721 
Burbank Blvd., North Hollywood, 
Calif., Marvin B. Clark—Busy Elec- 
tric Co., 501 Dabney, Tallulah, La., 
George E. Eggleston—Warwood Arm- 
ature Repair, 7th and Hazlett Ave., 
Wheeling, W. Va., R. V. Thalman 


H. E. (Slick) Phillips of Charlotte, 
¥. C., and W. Hall Grey of Greenville, 
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esr, 
: *Oneuse ¢ Serums 
“ s 


For more profitable 
Get this helpful book! 


Sell your customers more equipment with less 
planning and less installation time for the 
same price. 


Check the timesaving features in Westing- 
house “De-ion®” Bteaker Panelboards such as, 
quick-access panel cover plate, reinforced back 
pan, panel support, interchangeable parts, 
ample wiring and gutter space. They can cut 
over-all job costs by as much as 25%. 

These and many more features are designed 
in, built-in at the factory...there are 13 
conveniently located Manufacturing and Repair 
Plants throughout the country. 


We oe 
Sra OORl tage 
Oe mate OTe poe, Ste 


Fearn... 


Panelboard Jobs... 


Work with the “De-ion” Breaker Panel- 
board that will work for you long afterward 
... im repeat business. Be sure. . . install 
Westinghouse. 

For this book, contact your Westinghouse 
Distributor, or write for DB-930,W estinghouse 


Electric Corp., Box 868, Pittsburgh 30, Penna. 
J-93482 


“SDE-ION” BREAKER 
PANELBOARDS 
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‘sey TWIST of the aan 


Fisrn-Tyte 


INTERLOCKING DEVICES 


GRODALEXS 


2-WIRE ARMORED CORD CONNECTOR BODY 


Molded bakelite with armored 
base and cord clamp. Corrosion- 
resistant coating on bronze 


contacts 


22100 — 10-15 amps « £2200 — 20 amps 


2-WIRE ARMORED CAP WITH CORD CLAMP 


Bakelite with brass blades. 


321026 — 10-15 amps + £1226 — 20 amps 


Also Availeble: 3-Wire, Polarized and 
Grounded. 10-15 Amps and 20 Amps 
SOLD ONLY THROUGH 
LEADING WHOLESALERS 
For information on how YOU can 


benefit from this profitable new 
TuRN-TYTE line, write 


RODALE 


IMMEDIATE DELIVERY! 
MANUFACTURING CO., INC. 


EMMAUS PENNSYLVANIA 





You can THREAD and 
CUT Conduit Faster with 
@ QUIJADA CHIEF 


No wrestling with stubborn chucks. No wrenches. 
Exclusive Automatic Chuck operates at the flip 
of a switch. Four jaws front and rear instantly 
grip, center and turn conduit or pipe. Reams 
while threading. Equipped with wheel-type cut- 
ter. Weighing only 160 Ibs. the Chief is perfect 
for in the shop or on the job use. 


Check these times ogainst your present methods 


Pipe Size %* I 1" | 1%” L 








Chucking Time None — Automatic Chuck 





Threading Time | 11 sec | 4 sec. | 15 sec. | 18 sec. 





Reaming Time | None—You Ream While You Thread 











Cutting Time 


For Cutting Only = 
your Best Buy is a 
Portable E-Z CUTTER 


Exclusive Power Driven Rollers revolve 
conduit or pipe for constant cutting. No 
slipping. Thousands of cuts per sharp- 
ening. Convenient foot switch frees 
operator's hands—speeds cutting! ¥” to 
2” range eliminates time lost in size 
changes. One lightweight E-Z Cutter 
handles all your cutting requirements 
anywhere 


CUTTING SPEED 


ye “ y." 
an a” | 1 "i" 





2 sec. | 4 sec. | 8 sec 











%" a 2" 


Tub 
rita Y, sec. | 2 sec. | 4 sec 

















t SEE YOUR JOBBER OR WRITE FOR NEW CATALOG EC-9 
@; 


QUIJADA TOOL 


pivision of GAINES-COLLINS 5474 ainambra Ave., Los Angeles 32, Calif. 
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Manufacturers of Automatic Threaders & Cutters for More than a Quarter Century. 


BELIEVING that a reputation for up-to- 
the-minute methods calls for a finger-tip 
knowledge of every type of available 
equipment, Dick Abramson, project chief 
for Electrical Contractor Charles C. Foss 
»f Sacramento, California, carefully 
checks construction, operation and speci- 
fications of every product used by his 
company 

S. C., beth representing Southern 
Electric Service Co., recently visited 
New York City shops, Consolidated 
Electric Motor Co., Electric Enter- 
prise Co., Empire Electric Co., L. J. 
Land, Ind., Wurther Electric Motor 


Southeastern Chapter of NISA had 
a very successful meeting in Orange 
Court Hotel in Orlando, Fla., June 14 
to 15, with an attendance of 92. On 
Sunday morning President Oscar A. 
Clot, Peninsula Armature Works, 
Miami, presided. Howard A. Lilly, 
Tampa Armature Works, Tampa, 
spoke on “The Future of the Small 
Motor Shop”. Following his talk 
representatives of Allis-Chalmers lec- 
tured on “Operation of Water Pumps” 
and a motion picture film was shown 
on the same subject. The highlights of 
the coming Southeastern Chapter were 
given by Lewis S. Bain, Jack’s Elec- 
tric Motor Repair. George Trieber, 
John Dolph Co., spoke on varnishes 
and insulation. Ed Grant, past-presi- 
dent of NISA was also on hand. Buffet 
luncheon was served at Electric Motor 
Co. with Mrs. Arthur Lott and Mrs. 
Bob Fleckenstein acting as hostesses. 


First steps for arrangement of a 
detinite program for 1953 convention 
in New York were made at the meet- 
ing of Local General Committee with 
the National Convention Committee. 
This meeting took place in New York 
on Saturday July 26th. Convention 
will be held in New York Hotel Statler 
from May 24 to May 29. 

From Walter J. Prise, The Mainte- 


nance Co., Inc., New York City. 
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Advertising In The August Issue Of 
ELECTRICAL WHOLESALING 


Acme Electric Corp. $2 Leader Electric Co. 
All-Steel Equipment Ine. 21 Lint, Clyde W. 
Allen Co., L. B. 17 

American Steel & Wire Division 

UL. S. Steet Co. 8,9 M & W Electric Mfg. Co., 

Anaconda Wire & Cable Co. 46 __ Ines The 16 
Appleton Electric Co. 32, 35 Money Ine., A. H. ed 
Arrow-Hart & Hegeman Elec. Co., Midwent Electwie Mfg. Co. 

The Minerallac Electric Co. 1s 
Atlantic Conduit Fittings Co. 111 Mitchell Mfg. Co. 50 
Austin Co., The M. B. 103,115 Monarch Fuse Co., Lid. 104 

Monowatt, A Department of 
General Electric Co. 85, 86, 87, 88 
Blackburn Prod. Corp., Jasper 31,111 Malti Electric Mfg. lac. 11a 
1 


. Blackhawk Industries ° 
Blackhawk Mfg. Co. 107 
6 Briege! Methed Teo! Co. 20 National Electric Products Corp. 91 
Buffalo Forge Co. 117 
BullDog Electric Prod. Co. 25 Ohente Company 119 
Burndy Engineering Co. Sl O.Z. Elect Mig. Co.. Inc. 
Bussmann Mig. Co. Fourth Cover 


Paine Co., The 
Certified Ballast Mfrs. Pass & Seymour, Inc. 


Champion DeArment Tool Co. Penn-Union Electric Corp. 
Chase-Shawmut Co., The Pieper-Lillard, Ine. 
ad = Conduit Nipple Mfg. Co.. Div. of Plymouth Rabber Co., Inc. 
Pittsburgh Nipple Third Cover 


Conduit Pipe Products Co. Precision Welder Mig. Co. 4 


Crescent Ins. Wire & Cable Co. Pyle-National Co., The 40 
Cutler-Hammer, Ine. 


Chances are you've known the bite of countless product , : Quadrangle Mfg. Co. 106 
Economy Fuse a Mig. Co. 
dilemmas. Situations where the selection of products was Electrical Construction @ 

Maintenance 98 Republic Steel Corp. 
Electrical Facilities, Inc. 114 Ridge Tool Co., The 
' ee ares i dilemma- Rodale Mfg. Co., Ine. 
are you've learned that nothing makes a product-dilemma fat Ge oe 


wide and the individual differences narrow. And chances 


bite fade faster than the johnny-on-the-spot-information Fullman Mfg. Co. 9 
of a good wholesaler’s salesman — yours for example. Gandon Chey Floting @ tip, Co. OOS Sherman Mfg. Co., H. B. 108 
* ; - . “ 4 ” i as Signal Engineering & Mig. Co. 115 
After each encounter perhaps you've wondered “How Generel Cable Corp & 5 Gusto oun, ie a4 
had ‘ y Pt . a. 2 
does the guy do it?” or “Where does he get the informa- pel mn 38, 39 peat oy) age ™“ 
— P Che a . 
tion?” or “How does he stay up-to-date?” The answers to pcre, Med ang on, Natlonal Supply Co.) “4 
. > - . Square D Co. 2 
those questions are virtually unlimited. However, if your ee -. erat Sates hs > 
wholesaler’s salesman runs true to form, “the guy” does it Guth Ce., The Edwin F. 6 S7irenie Electric Products, i ie 
because he likes the business and you. He builds his fund 
of useful information, like you, from reading his business Canard Snes Wire Werke Bie. OE. ay, aids Ge. tan, The 98, +4 
Hope Electrical Prod. Co., Ine. 49 700" pe 
publication. And he stays up-to-date on products because bch os oo rth, 2 
; es Conduit Cable . ‘ 
the manufacturers of the products you buy use advertising Ideal Industries, Ine. 97 Trumbull D 
: : : . es IMinois Elee. Porcelain Co. 108 “8. 
to give him the johnny-on the-spot-information he tailors Ihaee Gee Tihs & Sele 
ne. 


to fit your needs. I-T-E Cireuit Breaker Co. 44, 45 
These are the manufacturers who gave your whole 


. Fi 4 z ‘ Universal Clay Prod. Co., The 
saler’s salesman a briefing in the August issue of Electrical Jackson Electrical Co. 110 

‘ oe tetas ; ; Jefe Electric Co. 9 
Wholesaling. They know that SERVICE is his stock-in gps oe aie s 
trade. That his SERVICE helps you operate a more Cahn’ Glen. Cie Cas they CE 
ofits iness. That his SERVICE depends, to a Kerstone Mig. Co. 116 

profitable business. That his I Killark Electric Mfg. Co. 1S Ware Fuse Corp. 

high degree on their keeping him regularly informed. Klein & Sons, Mathias 119 Weaver Co., J. A. 
Krueger & Hudepohl Western Ins. Wire Co. 


Alert electrical wholesalers and their salesmen read E (lL B e aT Ri (] G [\ (L 
ELECTRICAL WHOLESALING — 


theta epeiaeset tana nade > WHO NES: INL NG 


A McGraw-Hill Btn 330 West 42nd Street, New York 36, N.Y. 
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Van Cleef Bros.. Ine. 
Vulean Electric Co. 











VAP-OIL-TITE 


Fouled contacts cause costly 
burnouts and down-time. Use 
VAP-OIL-TITE FITTINGS 
with Plastic Covered Flexible 
Metallic Conduit for Sure Seal- 
ing of wiring on oil, water, dust 
and vapor tite equipment. 
VAP-OIL-TITE’S exclusive 
threaded bushing not only 
insures positive grounding but 
also makes fitting easier io install 


FITTINGS 


because a collar covers metal 
edges making burring unneces- 
sary. Furnished in numerous 
types with body sizes from 
34” to 2”. Write or wire today 
for bulletin #MT-104 giving 
types, sizes and prices, 


SIMPLET ELECTRIC COMPANY 


e.. CI 


R. H. CLEVELAND, (right) president of 
Cleveland Electric Co., Atlanta, Ga., re- 
cently celebrated 45 years in the electri 
cal field. Mr. Cleveland is discussing a 
stator rewind job with Louie Cleveland 
treasurer, (left), and L. W. Cleveland 
Jr., center 


Arc Welding Award 
Announced 


Any contractor, journeymial or 
electrically-minded person who has 
participated in the designing, plan 


ning or manufacturing of any type of 


‘ ; ae: ese machine used in the field or shop, or 
aj ; eat who has used are welding to improve 
the appearance or reduce the cost o! 
any machine or component, is eligible 
to compete for $30,000 offered by The 
James F. Lincoln Arc Welding 
Foundation of Cleveland, Ohio. These 
cash awards, as well as national recog- 
nition, will be presented for the best 
papers describing the design and con- 
struction of any type of machine 01 
part fabricated with the aid of arc 
welding. In all, 101 cash prizes are to 
be given; including a first prize of 
$500, a second prize of $250, and a 
third prize of $150 in each of 18 dif- 
ferent divisions. There will also be 39 
Honorable Mention Awards of $100 
each. In addition, 8 Grand Awards 
NO EXTRA COST FOR will be given for the best-of-program 
papers. All papers are eligible for 
THESE EXTRA FEATURES both Divisional and Grand Awards, 
making it possible for an entrant to 
receive both the $2000 top award plus 
a $500 divisional prize. 
aS Papers may describe machinery used 
in the electrical field, or for convey- 
@ Specially impregnated to resist moisture. '"&» PTOCessing or prime moving. 
@ Casckdins setlnens—~tenihe end ent Other divisions include metal cutting, 
4 metal forming, compressing and pump- 
Baldor ball-bearing motors have ing, jigs, fixtures and tooling, general 
dynamically balanced armatures construction and mining, petroleum 
and conform to NEMA dimensions. and gas, metal making and refining, 
SEND FOR DATA SHEETS on our com- textiles and clothing, farming and 
plete line of 1/20—20 HP electric motors. ranching, food and fibre products, 
woodworking, lumbering and milling, 
printing, household aids and machinery 
not otherwise classified. 
The Rules and Conditions, available 








@ Totally enclosed, dust-proof, lint-proof, 
splash-proof. 
Externally ventilated, fan-cooled, and 
non-clogging. 


Arrows indicate forced air move 
ment over ENTIRE EXTERIOR of 
Baldor Streamcooled Motor 


Sold and serviced in more than 300 trade centers. 


BALDOR ELECTRIC CO. © ST. LOUIS 10, MO. 
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from the Lincoln Foundation, Cleve- 
land 17, state that the program is be- 
ing sponsored to stimulate the scientific 
advance of machine design through 
the wider use of arc welded construc- 
tion which, when related to machinery, 
can result in improved appearance, 
performance, rigidity and service life. 
Papers will be judged by a jury of 
engineers, educators, designers and 
fabricators selected from men promi- 
nent in industry and education, The 
program closes July 27th, 1953. 


Book Reviews 


Motor Controllers 


A comprehensive treatment of the 
theory, operation and application of 
motor control equipment is presented 
in the book “Controllers for Electric 
Motors”. The 426-page volume is the 
work of Henry Duvall James, consult- 
ing engineer, and Lewis Edwin 
Markle, design engineer of Westing- 
house Electric Corp. 

The subject matter is developed 
from the fundamentals of the func- 
tion and types of controls and a thor- 
ough explanation of making and 
reading controller diagrams. Mathe- 
matics used are not at all involved, 
but are directed at relating the theory 
to practical selection data. 

Following-up the control fundamen- 
tals, one chapter covers magnetic con- 
tactors in detail. In succeeding 
chapters, control] application methods 
are discussed, including acceleration 





of motors, speed control, mechanical 
and dynamic braking, regeneration, 
special control techniques and voltage 
control of de motors. A single chapter 
is devoted to each of the more recent 
complex techniques, such as: motor 


A REPUTABLE ELECTRICAL ENGINEER 
is Bruno Barth, owner of the San Diego 
(California) Electric Shop, who frequently 
is consulted by local architects concern- 
ing new-construction electrical distribu- 
tion design and installation problems. 





..-FOR HEAVY-DUTY UTILITY 
AND INDUSTRIAL APPLICATIONS 





Strong, sturdy Spring 
keeps door closed ond 


dust-tight. 
monently 


«ee MO 
forming 
of wire 
over 
terminals. 


Compoct 
design 
provides 
for large 
capacity 
and allow 
ing ample 

room for Rugged, Solder- 

wire con- less Terminals . . . 

nections. on exclusive 
EVER-LOK 
feature. 


Heavy duty, rig- 
idly constructed 
Receptacle. 


Heavy 


shield for pro- 
fecting contacts. 


30 Amperes 
575 Volts, A.C. 


Durable, fully protec- 
tive, Hinged Cover and 


Adjustoble Cord 
Grips eliminote 
strain on con- 
nections. 


steel 

Contacts are preci- 
sion-machined, self- 
wiping, and self- 





aligning. J 





R&S Ever-Lok heavy-duty plugs 
and receptacles carry full-rated load 
currents safely and with the greatest 
of ease under severe operating con- 
ditions. Industry and Utilities spe- 
cify these rugged cord connectors 
because Ever-Lok has the right 
combination of features for heavy- 
duty service applications. 
Outstanding Ever-Lok advantage 
1s an automatic locking grip that 


prevents faulty contacts and acci- 
dental disconnection in service. 
Every Ever-Lok plug grips fast and 
holds forever despite every tug or 
pull — yet separates instantly with 
a finger-tip twist of the powerful 
bayonet type lock. 

Good products neec! good con- 
nections —and Ever-Lok always 
provides a happy ending to cord 
connector problems. 


White for Literature EL-4 
¢ R&S Ever-Lok complete lines are available from Midget type 10 


amperes to 200 amperes heavy service types . . . standard or reverse 
service .. . fused and non-fused types. 


Heavy- 
Duty 


Midget 10, 20, 30 Amperes Service 


RUSSELL & STOLL COMPANY, INC. + 125 BARCLAY STREET, NEW YORK 7, N.Y. Ez 
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SMALL SIZE! LOUD RING! 
By the ORIGINATORS 
of UNDERDOME Bells 


Greater sound carrying power combined with 
clear, distinctive tone is created by the “Slow 
Stroke” action plus the prolonged vibration of the 
bell shell. This effect has been proven to be greatly 
superior to the buzzer like action of ordinary 
bells. Only one moving part (the plunger) mini- 
mizes wear. Polarized . . . no contacts to spark, 
arc, stick or wear. 2%" or 3” diameters, for opera- 
tion on standard A.C. voltages; with adapter 
plate for mounting on standard outlet boxes. Also 
available in a variety of mounting arrangements 
and finishes for use as components on original 
equipment. 
Write for literature MB $ 
Sold through Electrical Wholesalers 


i’ ff f SIGNALS 
Aceloc L 
on) € C2 ONG) © 
EN MFG 


JINEERING 





ter, 30 
VALUE- 948A Torkmos 
OUR Sip. $10.95 
Hour 
12 ot 24 
rs, \y 4, R 
INTERVAL, TIDE ApPLICATIO 
We Story on these 


a ” S 
a mE DIAL 

aTuRE ON “SUNTERL control 

profit 

ortant Wah 


w LITER 
net more 
tor all imp 


No. 948 A + $10.95 list 
30 Amp. Single Pole. Telechron Motored 


4 
Open back models designed for 
tumole bracket mourting on strap 
or chav 


7 ~ > 

Enclosed bock with adapter plate 
suitable for direct mounting on @ 
4” round ot octagonal box 








Enclosed bock with terminal block 
for screw connections. 


Mine OD MOLHCE os. 
P 

oe Gon. om meen ee 

MANSON tapes 


NEW SMOOTH-START fluorescent lamp 


was announced publicly for first time by 
Art C. Barr, General Electric Co., Nela 
Park, during his talk on ‘‘New Lamps, 
New Lamp Data” before the Great Lakes 
Regional Conference of the Illuminating 
Engineering Society, held in Cleveland 


control and regulation with various 
types of amplifiers, a full consideration 
of magnetic amplifier control, series- 
parallel control and the electropneu- 
matic contactor, resistors and electron 
tube control. 

Other chapters include: manual 
controllers, de controllers, ac control- 
lers, adjustable speed ac motors of the 
wound-rotor type, synchronous motor 
control and remote and supervisory 
control. Of great value are the chap- 
ters covering such practical aspects 
as protective devices, installation meth- 
ods, maintenance procedures and elec- 
trical code considerations. 

The clear and orderly presentation 
throughout this book is supplemented 
with a wealth of illustrations—photo- 
graphs, sketches, wiring diagrams, 
graphed and tabulated data, and equiv- 
alent circuit diagrams. The chapters 
are grouped to progressively develop 
the complete scope of motor control, 
with the final chapter as a brief his- 
tory of motor controllers. 

All of the information in the 25 
chapters of the book is fully indexed 
in the back. A list of references for 
supplementary reading is also given. 
This second edition of the book is 
published by the McGraw-Hill Book 
Co., 330 West 42nd St., New York 
36, N. Y. The price is $7.00. 


Primer of Electronics 
and Radiant Energy 


In this modern age of atomic power, 
radio and television, ultraviolet, in- 
frared, and other types of radiant 
energy, there is a natural curiosity 
and thirst for knowledge about these 
developments which are becoming 
more and more accepted as common- 
place. Millions of people—salesmen, 
store clerks, lawyers, doctors, house- 
wives, secretaries, students, and almost 


| everyone who is surrounded by and 
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dependent upon many of these won- 
deriul scientific developments—would 
like to know more about them and 
their basic underlying principles. 

A new book has now been written 
which provides an easily read and 
easily understood digest of the very 
basic principles involved in the study 
of how electrons, protons, neutrons, 
and other composite atomic particles 
behave and are controlled, and how the 
radiant energy attending their release 
or disturbance in atoms is utilized. 

This new book is the “Primer of 
Electronics and Radiant Energy”. It 
is the 1952 Second Edition of the 
original “Primer of Electronics”, 
published in 1943. The author is Don 
Caverly of Sylvania Electric Products 
Inc., widely known in the engineering 
field for his work as a lighting engi- 
neer, and as an author and lecturer. 
His first Primer of Electronics was 
written for the guidance of those men 
who are charged with bringing busi- 
ness to the manufacturers of electron 
tubes and equipment, who wanted to 
know more about how the products 
they were selling, and would sell in 
the future, worked. The new 1952 edi- 
tion is a complete revision, greatly 
expanded to cover the electronic de- 
vices in more detail as well as atomic 
and other types of energy. 

The book is divided into four parts: 
electricity; magnetism; electromag- 
netic radiation; and electron tubes 
and sources of radiant energy. 

The section on electricity explains 
the structure of the atom, the electron, 
isotopes, molecules, and then proceeds 
with a general and simplified discus- 
sion of this whole topic. 

The section on magnetism gives a 
simplified description of generators, 
transformers, and harmonics. 

Largest and principal section of this 
book is devoted to electromagnetic 
radiation. This section gives informa- 
tion on energy, light, infrared and 
ultraviolet radiation, radio waves, 
x-rays, radioactivity, atomic energy 
and other electronic devices such as 
radar, loran, and sonar which are be- 
ing put to such important use today. 

The fourth and concluding section 
discusses electron tubes and the various 
sources of radiant energy, including 
fluorescent and_ ultraviolet light 
sources, black light, germicidal lamps, 
photoelectric tubes, betatrons, syn- 
chrotrons, cyclotrons, geiger counters. 

The entire book is written in such 
manner that the non-technical and 
semi-technical reader may peruse it 
with an interest such as he might show 
in his local newspaper, magazine or a 
novel. It is simply and fully illus- 
trated, contains 343 pages and is 53-in. 
by 84-in. in size. It is published by 
McGraw-Hill Book Co., 330 West 42nd 
St., New York 36. Price is $5.50. 


Look Behind the 
IRON CURTAIN 





Qevunnity, many industrial lighting units look alike. But 
it’s what’s behind the metal exterior that really counts—that 
determines the true value. Metalcraft puts plenty behind the 
“Samson’'—heavier steel, die-formed for extra rigidity and 
longer life, a better finish for maximum light output and main- 
tenance. Remember—like propaganda, a low price tag tells 
only part of the story! For price and quality, your best 
all-around bet is... 


SAMSON 


METALCRAFT’S New 
Industrial 
it 


3% 
= 2 
-— 12 —-4 


Quarter-turn "'Shakeproof” wing nuts for easy installation and removal 
of reflector. Fluorescent or slimline. 2-or-3-Lamp conventional or 
turret sockets. Porcelain enamel or baked enamel finish. Shielding 
assembly optional. WRITE FOR NEW BULLETIN No. SN-1051 





Another Proven Fixture from the Manufacturers of Fleur-O-Lier Certified 
WHITE KNIGHT Slimline Luminaires and AL Commercial Units. 


| METALCRAFT PRODUCTS CO., INC. © Manufacturers of 
Fluorescent and Slimline Luminaires * Mascher & Lippincott Sts., Phila. 33, Pa. 
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MERGENCY 
ELECTRIC 
POWER! 


SEND FOR 


7 FREE pooxK Let 


Bur You : 


Model IOEL 
10,000 watts 


@ Our special folder on Emergency 
Electric Plants contains helpful in- 
formation on computing wattage 
requirements of standby systems, en- 
gineering and installation details. 
Complete specifications of Onan 
Emergency Electric Plants are in- 
cluded. 

We also offer free engineering serv- 
ice on problems involving standby 
electricity. Write us on any question. 
There is no fee or obligation. 


Onan Builds Standby Plants 
for any Type of Building 
Many sizes—1,000 to 35,000 
watts, for hospitals, radio sta- 
tions, hatcheries. schools, in- 
dustrial plants and mau, others. 


Sead cou 


8 
:D. W. ONAN & SONS INC. 
: 3195 Univ. S.E., Minneapolis 14, Minn. 


: Please send Stondby Folder 


@oecceeesesssescecesccesal 
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Among. the 


Manufacturers 


Headquarters Announcements 


General Electric Company, Schenec- 
tady, N. Y.—William Rogers Herod, 
vice president, will continue as presi- 
dent of the Jnternational General 
Electric Company. 

Anaconda Wire & Cable Co., New 
York, N. Y.—S. D. Fitzpatrick, as- 
sistant to the president; C. I. Porter 
and M. J. McCarthy, assistant sales 
managers; A. W. Koch, manager of 
sales of magnet wire products; C. B. 
Peck, manager of sales of rubber and 
plastic insulated products; J. L. Tin- 
dale, manager of sales of bare and 
weatherproof power cable and acces- 
R. B. Steinmetz, vice president 
in charge of manufacturing operations ; 
L. R. Love, vice president in charge of 
sales 

RCA Victor, Camden, N. J.—Har- 
old T. Sawyer, manager of industrial 
products sales in the Engineering 
Products Department. 

Minnesota Mining & Mfg. Co., St. 
Paul, Minn.—Donald R. Guthrie, exe- 
cutive engineer in charge of engineer- 
ing research. 

Haydon Mfg. Co., Torrington, 
Conn.—Carl H. Cummings, general 
manager ; E. B. Hamlin, sales manager. 

Cutler-Hammer Inc., Milwaukee, 
Wis.—H. B. Phillips, sales manager 


sores; 


for heating devices, refrigeration con- 
trols and small motor switches; F. A 
Wright, manager for district 
sales; J. M. Cook, sales manager for 
the Industrial Control 

General Electric Company, Cleve 
land, Ohio—Robert F. Johnson, man- 


sales 


Divisions. 


ager of the Parts Manufacturing De- 
partment of the Lamp Division. 

Essex Wire Fort Wayne, 
Ind.—Richard B. Taylor, manager of 
sales for the Aluminum Division. 

Unistrut Products Co., Chicago, II. 

—Reynold S. Smith, Jr., assistant to 
the president. 

Bishop Manufacturing Corp., Cedar 
Grove, N. J—Arnold Kneitiel, super- 
visor of sales engineering for silicone 
and specialty electrical insulations. 

National Electrical Products Corp., 
Pittsburgh, Pa.—J. L. Bauer, assistant 
to the vice-president and general sales 
manager. 
manager; George W. Hartner, direc- 
tor of advertising and publicity ; Wes- 
ley Merritt, sales manager of the newly 
formed raidroad department. 

Sylvania Electric Products Inc., 
New York, N. Y.—Samuel B. Wil- 
liams, assistant to the president. 


Corp., 


inches of 
concrete 
per minute! 


drills 


... gives lowest cost per foot of 
concrete drilled with a TILDEN 
Rotary Konkrete Kore Drill. Two- 
thirds more cutting surface make 
Tilden 70% more efficient. Drills 
5 to 7 times more holes without 
resharpening —- even reinforced 
concrete. Free factory resharpen- 
ing! Use with any electric or air 
drill. 29 standard sizes, 3/16” 
to 4”. Interchangeable 

shanks up to 60”. 





TILDEN 


ROTARY 
KONKRETE KORE 


drill 


:-csaliage” 


Patented core 
slot expels 
cuttings 
automatically! 
U.S. Pat. No 
2506474 


a 


WRITE TODAY 
for tree 
illustrated 
cotalog. 


SOLD BY SUPPLY 
HOUSES EVERYWHERE 


TILDEN TOOL 
MANUFACTURING COMPANY 
209 Los Molinos + San Clemente, Californie 
Branch Office: 
1144 W. Washington Bivd., Chicego 7, Illinois 


Use QUIK-LABEL Wire Markers 
for fast, positive identification of 
wires, cables, coils, circuits, harness- 
es...and thousands of other uses. 
Simplify installation and mainten- 
ance, prevent costly errors, save 
time and money. 

Brady QUIK-LABELS stick with- 
out mo‘stening. They come on handy, 
pocket sized cards for use right on 
the job. Over 1000 different markers 
in stock for immediate 
shipment... includin: 
all standard NEM 
colors. Colored mar- sa ‘abel 
kers eliminate the — 
burden of stockin 
colored wire. S i 
markers made to 
your requirements. 

DISTRIBUTORS IN OVER 
125 PRINCIPAL CITIES 


WRITE op 


W506 uy, 
CATALOG 


. . . SEPTEMBER, 1952 





Minneapolis - Honeywell Regulator 
Co., Minneapolis, Minn.—James H. 
singer, vice president; George Gil- | 
Wagner Electric Corp., St. Louis, 
Mo.—A. Callaway Allen, sales man- 
ager of the electrical division; G. W. 
3rown, executive engineer. 
Minneapolis-Honeywell Regulator 
Company, Philadelphia, Pa—C. 
Peterson, general sales manager of 
the Industrial Division; George Gil- 
liam and C. J. Smolinske, industry 
sales managers for the Industrial Di- 
vision. 
General Electric Company, Louis- 
ville, Ky—Howard A. Oliphant, man- : 
ager of marketing for the range and Faster Installation! 
water heater department; R. B. Stem, : Neil hhetes te then eifles uae 
manager of range sales. Nails to Studding white thin cad hee oe 
; strie ~ y j > od 
Osc cena agee Inc, East Alton, Evenly, Accurately, ri money y eliminating 
se ces the acquisition of és teaches, Malt heads deiven in 
a Fasteners, Inc., Cleveland, in a Matter tight—box is never outof line. 


Rome Cable Corp., Rome, N. Y.— of Seconds er Perfect Alignment! 

Robert C. Graham, chief engineer; 3 nubs facing outward on 
Frank P. Baumler, general superin- each side of box prevent box 
tendent of all departments; Austin F. from tilting. First nub is 7/” 
Woolley, technical superintendent. from front of box to permit 


Westinghouse Electric Corp., Pitts- adjustment for wallboari or 
burgh, Pa.—F. D. Weatherholt, sales plaster. 


manager of industrial products ; Joseph 
S. Parry, Jr., assistant manager of the f | 
Apparatus Division; J. C. Fink, engi- s The US 
neering manager of industrial prod- 
ucts; S. C. Leyland, manager of engi- 
neering for the Meter Division. 

General Controls Co., Skokie, Ill.— 
Fred Weldon, sales manager of the 
company and manager of the Skokie 
plant; William L. Kell, assistant sales 
manager and manager of the Heating 
Controls Division; R. D. Grayson, 
manager of the Appliance Controls 
Pivision., 

“he Wadsworth Electric Mfg. Co., 
Inc., Covington, Ky.—H. C. Morrison, 
sales manager; W. J. Erwood, assist- 
ant sales manager. 

Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis.—R. S. Stevenson, executive 


Bes ter creer REN PY 


Po aslin (63m LANG 


Write for descriptive \ MORTMEROGH. 161m 
price sheet No. A-1-a 


vice president. Save that muscle! Don’t waste it threading pipe. 
Ge een Electric Company, Bloom- There's an EASY way . . . the “PIPE MASTER” way. 
field, N. J—George K. Iwashita, gen- All the hard work of cutting-off, reaming, and 
eral manager of the commercial threading is Sat on the “PIPE MASTER”. Yes . . . 
products department of the Air Con- even chucking wag with the now Oster “Aute- 
oan —s Grip” safety chuck. This exclusive Oster feature 
ditioning Division. : : 
R. E. Uptecraff Mfr. Co.. Scottdal adds chucking speed to threading speed—a com- 
- &. Uplegral Mig. Co., ocottdale bination found ONLY on Oster machines. Standard 


d range 4" to 2” pipe. Extra range \" pipe. Range 
Crouse-Hinds Company, Syracuse, with drive shaft 2'4” to 


N. Y.—Russell P. Northup, commer- 8" pipe. Bolt range 4” 

cial vice president and assistant sales to 14". 

manager for Condulet sales; W. A. hah : 

McAuley, manager of the Condulet r ———————— 

department. : THE OSTER MFG. CO. 2081 East 6ist St., Cleveland 3, Ohio, U.S.A. 
Corning Glass Works, Corning, 

N. VieeGlesese Norman, soles. sen rm (1) Rush copy of catalog bulletin on No. 502 “PIPE MASTER.” 

ager of the New Products Division. : . = C1 Rush names of Oster Distributors in our area. 
Jefferson Electric Co., Bellwood Il. ms —s 

—James M. Bennan, president and | bis COMPANY 

chairman of the board; Edward J. | 

Bennan, executive vice president. 
Royal Electric Co., Inc., Pawtucket, 


Pa.—H. W. Petty. sales manager. 











ADDRESS 
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with INSUL-§-BAR 
Mobile Power 
This rugged, extremely flexible 
trolley system, while low in cost, 
meets every requirement for safe 
mobile electrification of cranes and 
hoists, large or small. Adaptable OH } 
to all conditions; copacities 50 to y/ 


S 
ond save. 


Low Cost SAFETY 


Insulator sheath easily 








300 amps; can be added or 
changed without disrupting pro- 
duction. Be sure with Insul-8-Bar, 


snaps onto conductor 
bar, permitting quick 
installation. The sheath is inexpensive, gives full 


protection, 


Low Cost MAINTENANCE 


Maintenance is mini- 
mized by durable con- 
struction and simplicity 
of design. Note that col- 
lector shoes in trolley 
head can be replaced 
with ease. Change is 
made without shutting off 
power, 


~~ 
~ . 
J 
NN 


The system is adapted to curves, switches, turn- 
tables, transfers and spur runs. It is custom engi- 
neered to your requirements. Make your system 
sofe—at low cost. Write for “Insul-8-Bar" Bulle- 
tin $-10. 


BENBOW MANUFACTURING COMPANY 
1285 ROLLINS ROAD + BURLINGAME, CALIF. 





INSULATED TROLLEY 


busways 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . . 


R. I.—Robert A. Riesman, president. 
Franklin Transformer Co., Minne- 


apolis, Minn.—Kenneth Dawkins, gen- | 


eral manager of the newly formed elec- 
trical division. 

Pittsburgh Standard Conduit Co., 
Pittsburg, Pa.—the new company name 
of the former Enameled Metals Com- 
pany. 

The Miller 
Conn.—John 
export sales. 


Company, Meriden, 


Cornish, 


Regional Appointments 
NEW ENGLAND 


Westinghouse Electric Corp., 
tevant Div.: J. H. Spencer, 
Mass., manager of the 
region. 

sullDog 


Stur- 
Boston, 


Electric Products 
pany: George S. Mann, Middletown, 
Conn., representative for Connecticut, 
except Fairfield County. 
General Electric Company: 
H. Rogers, manager of 


Anson 


Day-Brite Lighting Inc.: Leo E, 
Duval, Jr., Boston, Mass., joins Stan- 
ley Baker as New England represent- 
atives. 

General 
Crandley, 
Hartford, 


Controls Co.: Joseph 
district manager of the new 
Conn., branch office. 
MIDDLE ATLANTIC 

BullDog Electric 
pany: John R. Sullivan, junior 
engineer in the Pittsburgh, Pa 

Allis-Chalmers Mig. Co.: 
Thomas, New York, N. = 
for the empire region. 

General Electric Company: E. C. 
Politi, New York, N. Y., wire and 
cable New York 
listrict 

Westinghouse Electric 
tevant Div.: H. F. 
phia, Pa., manager of the Middle 
Atlantic region; H. W. Rainey, Jr., 
Pittsburgh, Pa., manager of the south 
central region; John F. Munder, New 
York, N. Y., manager of the eastern 
region 

The Standard Transformer 
Lewis E. Markle, Jr., 
N. Y., representative 
York State. 

Sheldon Lighting Co. : 
representative 
York area. 

General Controls Co.: Russell 
Strongman, manager of the New York 
City branch office. 

General Electric 


Com- 
field 
.» Office. 
4S. 


service 


Products 


supervisor 


specialist for the 


Corp., 
Brush, Philadel- 


Stur- 


Cais 
Williamsville, 
for upper New 


M. D. Gruber, 
for Metropolitan New 


Company: Edward 
C. McKay, New York district sales 
representative for ranges and water 
heaters, major appliance division. 

Minneapolis - Honey well Regulator 
Co., Industrial Div.: John A. Robin- 
son, manager of the ‘eastern and Mid- 
dle Atlantic regions. 


manager of | 


northeastern 


Com- | 


the Boston | 
Service District of the Lamp Division. | 


Y-eR Eas is 
id LUT Lebriceat S 


For Lead, Rubber, Braid or 
Synthetic Covered Cables 


Nothing else gives “slip” to electric 
cables like Y-Er Eas. This creamy non- 
corrosive lubricant simplifies cable pull- 
ing, especially through saddles and sharp 
turns. 


Y-Er Eas is never harmful to cables or 
conduit. It performs the slipping func- 
tion, then dries out and shrinks in vol- 
ume leaving only a light film of powder. 


ONLY Y-ER EAS 
HAS ALL THESE FEATURES! 
Write for 
@ Never messy or greasy to 
Fi use. 


@ Never harmful to hands or 
clothing. 


@ Prevents sticking and set- 
ting of cables. 


@ Does not run back on 
cables. 


@ Facilitates removal of cable 
at later date. 


' wy FF I Td 
-: the Underwriter’s Laboratories, Ine. 


A a leading Electrical Supply Houses 


ipa} ececrao COMPOUND CO. 


150th Street © Cleveland 11, Ohio 





IMMEDIATE DELIVERY 
- WHY WAIT? 


A SMALL SIZE, CONSTANT 
PRESSURE, SLIP CLUTCH, 
DC GENERATOR TYPE 
INSULATION TESTER 

With All the Features of a 
Large Size Megohmmeter 
at a LOW PRICE 
WHY PAY MORE? 
THE NEW 


a AJOR” 
MEGOHMER @.* 


WITH 
EXTRA 
OHM 
SCALE 


Ranges: 0-50 Megohms and 0-30 Ohms, 
or 0-10,000 ohms. True Ohmmeter movement 
independent of generator voltage. Furnished 
with leather carrying case and test leads. 


WRITE FOR BULLETIN NO. 465 
HERMAN H. STICHT CO., INC. 


7 PARK PLACE NY 


. SEPTEMBER, 1952 





Garden City Plating & Mfg. Co.: 
V. J. Fucigna, representative for the 
New York area. 

Westinghouse Electric Corp.: Ken- 
neth L. Horgan, New York, N. Y., 
eastern district manager of the Indus- 
trial Division. 

Telechron Department, General 
Electric Company: John F. Tigue, 
Syracuse, N. Y., district manager for 
most of New York State and north- 
ern Pennsylvania. 

Triangle Conduit & Cable Co., Inc.: 
Al Walker, New Brunswick, N. J., 
New Jersey district manager; Harvey 
L. Fliehman, Metropolitan New York 
district manager. 

The Miller Co.: John J. Slevin, man- 
ager of the New York office. 

General Electric Company: J. F. 
Fyock, Buffalo, N. Y., northeastern 
district representative for Construc- 
tion Materials Dept. 

The Emerson Electric Mfg. Co.: 
Howard Sample, New York, N. Y., 
eastern district manager. 

SOUTH ATLANTIC 

Allis-Chalmers Mig. Co.: C. P. 
Suykerbuyk, Atlanta, Ga., service su- 
pervisor for the southeast region. 

Garden City Plating & Mfg. Co.: 
Dunlop and Dunlop, Baltimore, Md., 
representatives for Maryland; W. A. 
Peat, Jr., representative in Washing- 
ton, D. C.; W. A. Moorefield, repre- 
sentative in Virginia 

Minneapolis - Honeywell Regulator 
Co., Industrial Div.: Jack E. MacCon- 
ville, Atlanta, Ga., sales manager for 
the southeast region. 

Westinghouse Electric Corp., Stur- 
tevant Div.: D. M. Hutchinson, At- 
lanta, Ga., manager of the southeast- 
ern region. 

General Electric Company: Robert 
M. Bonk, Charlotte, N. C., southeast- 
ern district representative of Con- 
struction Materials Dept 

The Standard Transformer Co.: 
E. F. Lombardi, Charlotte, N. C., rep- 
esentative for North and South Caro 
lina, 

EAST CENTRAL 

BullDog Electric Products Com- 
pany: George Fassnacht, Chicago, IIl., 
district manager; William C. Grims- 
ley, Cleveland, Ohio, field engineer; 
J. W. Henry, Toledo, Ohio, field en- 
gineer; R. L. Huntley, Chicago, IIl., 
representative for merchandise items. 

Allis-Chalmers Mfg. Co.: B. 
Ureda, Chicago, IIl., service supervisor 
for the midwest region; A. S. Hill, 
Cleveland, Ohio, service supervisor for 
the central region. 

BullDog Electric Products Com- 
pany: Donald S. Mezak, Kalamazoo, 
Mich., representative for Michigan, 
field engineering; John E. Tomes, De- 
troit, Mich., northern division sales 
manager. 








SYNVTRON 


Electromagnetic 


HAMMER 
DRILLS 


For Easier, Faster 
Hole Drilling in 
Concrete and Masonry 


The new Syntron Hammer Drills 
take all the work out of drilling 
holes in concrete and masonry— 
no more tiresome turning of the 
drill chuck—just pull the trigger 
and a simple rubber ratchet mech- 
anism automatically rotates the 
bit—piston strikes 3600 blows per 
minute. 


Speeds up hole drilling—reduces 
fatigue—allows more time for 
other jobs, 





See your Dealer or 
Write Direct to — 





HARD GLASS 
Won't crack due to sudden temperature changes, moisture, and 
flying insects 


LOW MAINTENANCE 
No reflectors to clean. Higher light output maintained throughout 
life of lomp with sealed-in silver reflector. 











LOW COST INSTALLATION 
Only simple socket required for high or low bays. Uses light-weight, 
low-cost weatherproof outdoor lamp holders. 


Send for Technical 
Bulletin 80 





we 


RADIANT @ 
HI-FLOOD 


SOUND RE 
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TOPS IN 
tele} Tey ite .us 


a Rote}e) Ric] hal, ic 


STONCO 
ISLAND-AREA LIGHT 


Use with or without cluster lights 
—add lights at any time. No 
splice box or other accessories 
needed. Cluster lights screw into 
pre-tapped, built-in cast alumi- 
num bonnet. 


You save at least an hour's wir- 
ing time when you install or add 
cluster lights. Removable front 
cover makes wiring and splicing 
easier and speeds up entire job. 
All wiring fully enclosed. 


20” heavy gauge steel reflector 
finished in vitreous porcelain 
enamel inside and out—available 
in red, white, blue, cream, light 
green and dark green. 


yr 


STOP EARLY 
BURNOUTS! 


Cooler lamps have longer life. 
Stonco “Cushion-Seal” lamp 
holder assures maximum lamp 
cooling by completely exposing 
the hot-spot filament area to open 
air circulation. Makes a perfect 
weather-tight seal on all lamps— 
long or short—PAR-38 or R-40, 
medium or mogul. Write Stonco 
Electric Products Co., 313 Mon 
roe Ave., Kenilworth, N. J. 





Westinghouse Electric Corp. 
Charles F. Trapp, area manager for 
the Detroit, Mich., branch office. 

Minneapolis-Honeywell Regulator 
Co., Industrial Div.: Robert M. Wood- 
side, branch industrial manager at 
Cleveland, Ohio; Alfred J. McCul- 
lough, manager of the central region, 
Cleveland, Ohio. 

National Electric Products Corp.: 
John L. Marsh, Chicago, IIL, mid- 
west regional specialist on all products. 

General Controls Co.: Rudy Roed 
der, Skokie, Ill., western refrigeration 
controls division manager. 

Westinghouse Electric Corp., Sturte- 
vant Div.: Robert Mercer, Cleveland, 
Ohio, manager of the north-central 
region; D. W. Davis, Jr., Chicago, IIl., 
manager of the northwestern region. 


WEST CENTRAL 

General Electric Company: L. C. 
Schaefer, Houston, Texas, wire and 
cable specialist for the southwestern 
district. 

Allis-Chalmers Mfg. Co.: E. G. 
Kime, Dallas, Texas, service super- 
visor for the southwest region. 

General Electric Company: Willard 
D. Smith, manager of the Minneapolis 
Service District of the Lamp Division. 

Minneapolis - Honeywell Regulator 
Co., Industrial Div.: Howard L. Mars- 
ton, Minneapolis, Minn., manager of 
the northwest region; Robert L. Mal- 
lory, Dallas, Texas, manager of the 
southwest region. 

Westinghouse Electric Corp., Sturte- 
vant Div.: W. J. Oonk, St. Louis, Mo., 
manager of the southwestern region. 


WEST 

Pacific Electric Mfg. Corp.: Brad- 
ford J. Stimpson, Seattle, Wash., ap- 
plication engineer for the Northwest. 

Allis-Chalmers Mfg. Co.: D. W. 
Seagrave, San Francisco, Calif., serv- 
ice supervisor for the Pacific region. 

National Electric Products Corp.: 
Arthur E. Bacon, Jr., Denver, Colo- 
rado, district sales manager for eastern 
Montana, Wyoming, Colorado and 
New Mexico. 

I-T-E Circuit Breaker Co.: W. R. 
L’Hommedieu, Los Angeles, Calif., 
district manager for Southern Cali- 
fornia. 

Minneapolis - Honeywell Regulator 
Co., Industrial Div.: Robert B. Grant, 
Los Angeles, Calif., manager for the 
Pacific and Mountain region; Lester 
W. Williams, Portland, Oregon, man- 
ager for the Pacific Northwest. 

Burndy Engineering Co.: Eric H. 
Nelson, Seattle, Wash., and John 
Shaffer, Portland, Oregon, represent- 
atives for the Pacific Northwest. 

Minneapolis - Honeywell Regulator 
Co.: John O. Paull, branch office in- 
dustrial manager in Los Angeles; Lee 
Aplin, branch office industrial man- 
ager in San Francisco. 


Electricians like the 
heat-retaining swinging 
cup of the Jiffy Solder 
Dipper. Solders 50 to 
75 joints with a single 
heat. Can be heated 
easily over any fire 
Lasts a lifetime. 


Available at leading 
bers 


Always 

Upright 
No spilling 
of solder 
No Burns 


JIFFY CONDUIT BENDER 


For offsets, saddles, goosenecks and 
other difficult bends. 


Quick 
Easy 
Accurate 


Write trv titty Folder EC 


ClydeW Lint 


Dept. 30, 1144 W. Washington Bivd 
Chicago 7, Illinois 











This 
SWIVEL U-BOLT 
CONNECTOR 


is designed to do just that... 


No Removable Parts 
Easily and Speedily 
Installed 
Sturdily Constructed 


MEET ALL REQUIREMENTS 
85% Copper Alloy © Ample Strength 
High Conductivity © Unaffected by Vibration 
Moisture Resistant 
Sizes Up to 1,000,000 CM. 
Approved by Engineers 
Specify K&H for YOUR Next Job 


For More Details, Sizes and Prices 


WRITE FOR CATALOG 5LC 


KRUEGER & HUDEPOHL 
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ELECTRICAL DRAFTING 
AND DESIGN 


Just Out— Gives sound, simple methods proved 

3rd edition! most efficient and economical in 
drafting rooms where electrical 

jobs are done. Discussion ranges from such funda 

mentals as symbols and drafting tools—- to worked-out 

examples of problem solutions for 

switehboards, house wiring, outdoor 

substations, machine shop wiring lay 

outs, general lighting, and cir 

cults for industrial plants. By 

C. Calvin Bishop. 3rd ed., 267 

pages, 128 illus., 90 tables, 9 

charts, $4.50 


MINERALLAG 


Steel HANGERS, CLIPS, STRAPS 


ROTAMETERS 


Especially Calibrated . . . 
Indispensable for 


@ CONTRACTORS 
@ ARCHITECTS 
@ ENGINEERS 


No calculations—no chance for error— 
measures curved and irregular lines and 
will totalize number of straight lines. 
Run roller over line from right to left ay gers are STEEL. Banier 
and read exact measurement from dial. quicuee to install; permit speedy. com 
Press stem to re-set to zero. You can't pact wisings economical. Also in E Ever. 
afford to be without it! Finest Swiss dur iets q td 
precision instrument. Guaranteed. Lit- oval ‘ * 
erature available. Titty STEEL Clips, (Pipe-clam mg) _sowsee 
a: . only one screw, nal or 3 - 
#1860—graduated in inches and tenths ened; for hanging pipe, conduit, x 
) # 1864—calibrated for 3” scale plans cable, mounting coils, etc. Millions 
#1868—calibrated for 4” scale plan — i 


: Stee] St for Stesseneee catite serv- 
$12.00 post paid ices on "out et boxes; may be used in 


Order direct or through your dealer. wih Sas 


Order from mt Electrical Wholesaler. 
R. A. KOENEMAN CO. 


Send for literature. 
1408 Delmar Bivd., St. Louis 3, Mo. 





cr 
ELECTRIC 

CIRCUITS AND 

MACHINES 


Covers fundamentals of AC and 

DC circuits and machines. Sup Just Out— 
plies broad understanding of 2nd edition! 
electricity—from theory of electricity to electron 
tubes from magnetism to polyphase induction 
motors. Instead of involved theories and complex 
mathematics, you get straightforward, easy-to-under 
Stand descriptions of the action that takes place 
Simple algebra is used when needed. By Eugene C. 
Lister, Elec. Eng., Staniey Engr. Co. 2nd ed., 419 
pages, 264 illus., $5.50 











CONTROLLERS FOR 
ELECTRIC MOTORS 


Just Out— Explains election operation, 

maintenance and inspection of 
modern control apparatus Describes commercial 
controllers —shows best methods for 
tion, speed egntrol, braking 





nesagg Heasnangeste MINERALLAC ELECTRIC. COMPANY 


regeneration. Covers pro- 25 North Peoria Street jcago 7, Iitiaels 


tective devices, magnetic amplifiers, magnetic clutches, 
eddy-current brake, crane control, DC control, ete 








Helpful facts on remote and 
supervisory control are in 
cluded By Henry Duvall 
James, Consult. Eng., and 
Lewis Edwin Markle, Design 
Eng., Westinghouse. 2nd ed., 
418 pages, 3/2 illus., $7.00 





You asked for them 


86 PAGE REPRINTS OF 


MASTER ELECTRICAL SPECIFICATIONS 


Now available at $1.00 Per Copy 








AMERICAN 
ELECTRICIAN’S 
HANDBOOK 


Gives proven, ready-to-use facts on efficient selec- 
tion, installation, operation, care, and application 
of electrical apparatus and materials. Contains 
complete data on wires and colts es, splicing, capaci 
tors, Lighting equipment—tog 
in electronic tubes and circu “and their uses in 
industry. Presents the kind of facts that help all 
practical electrical men—thoroughly indexed for 
yulek leeation. By Terrell Croft, Consulting Eng. 


oY a a eR oT 


At your request we've reprinted 
the editorial section of Electrical 
Construction and Maintenance’s im- 


+ trate current practices and supply 
with advances . 
the latest labor-saving data. 


This authoritative guide will pre- 





$8.50 


6th ed., 1734 pages, 1327 illus., over 400 tables, 





SEE THEM 10 DAYS FREE 





McGraw-Hill Book Co., Inc. 

330 West 42nd Street, NYC (36) 

Send me beek(s) checked below for 10 days’ ex 
amination on approval In 10 ave I wi remit 
for book(s) I keep. p few mts delivery, and 


portant July Specs Issue . . . the 
coded _ specification-subject index 
for quick reference . . . the com- 
plete, time-saving specification 
paragraphs on all phases of elec- 
trical work which can be written 
into every job you handle . . . easy- 
to-use diagrams and tables to illus- 


vide a valuable standard for exact 
wording in writing your specifica- 
tions . . . and for checking their 
completeness, Every man in your 
organization with specifying re- 
sponsibilities should have his own 
working copy of this key to a more 
profitable volume of work. 


return unwanted book(s sata 4. (We pay de 
livery if you remit with this coupon—same return 
privilege.) 
0) Bishop-—Electrical Drafting—$4.50 
© Léster—Electric Circuits—$5.50 eng” 
© James & Markle—Controtlers—$7.00 T he supp l y is 
CO Cret—Am. Elect. Handbook—$8.50 limited and demand 
(Print) ° 
Nate i tae is great. Use the 
pa a convenient coupon 
e . .. make sure you n 
“ty . ‘ coseum den . 
order _ sufficient saved 
copies. Company 


Address 


ELECTRICAL CONSTRUCTION AND MAINTENANCE 


330 West 42nd St., New York 36, N. Y. 


Please rush to me copies of Master Electrical 
Specifications at $1.00 per copy. Enclosed is my reusit- 
tance in full. 





ORDER TODAY! 


Oompang 





This offer applies to U. 8S. only. 
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HENRY 
PHASE 
CONVERTER 


makes possible the use of 
three phase 220 volt motors on 
single phase 220 volt power! 


Here’s the practical answer to the 
power problems of shops and fac- 
tories in rural and suburban areas. 
The HENRY PHASE CONVERTER 
has proved to over three thousand 
satisfied users that it is possible to 
operate 3 phase motors on single 
phase lines. 

We request all information on the 
motor and application, so that we 
may determine and specify the cor- 
rect converter for the job. 


Literature will be sent upon request. 


HENRY ELECTRIC CO. 
Saginaw, Michigan 


Fy 


JACKSON 


Porcelain Enameled 


YARDLIGHTS 
“Won't Blow DOWN’ wren you 


install JACKSON you instoll a 
life-time’ Yardlight. Modern de- 
sign, one-piece heavy gauge steel 
finished with three coats of Vitre- 
ous Porcelain Enamel — completely 
wired and assembled. Withstands 
wind and weather. Listed by U. L. 
— approved for R. E. A. installa- 
tions. Send for catalog. 


Brooder Heat Reflector 


Heat generated, together 

with the rays of the light, 

helps prolong lives of 

new-born farm animals 

Durable, tough, weather- 

proof, 14” diameter. Uses 

150 or 200 watt lamp 

or 250 watt heat 

lamp. Can be at- 

ached direct to 

brooder or suspended 

by chain or cord to special 

hanger. Approved 6 foot cord 
and plug. 

@ Manufacturers of Reflectors. 

Yardlights, Vapor - proof 

Units, Weatherproof sockets 


@ Available immediately at your Wholesalers. 


2G send Siew Vamenel Ea ¥. ai 


10 W. Yan Buren St., Chicago 7, Ill 


ELECTRIC-MOTOR 


PARTS 


for Brown & Brockmeyer * Century * Delco * Jack 


& Heintz * Leland * Marathon * Redmond 
Sunlight « Wagner * Westinghouse — motors 


| "Service Doesn't Falter When it Comes From Harry Alter” 


The HARRY ALTER CO. 


Wholesale Only 


Write for Catalog—on your letterhead—to 
1728 S. Michigan Ave. 134 Lafayette St. 
Chicago, Ilinois New York, WN. Y. 





WHERE 

















WODACK “DO-ALL’’® 


ELECTRIC HAMMER 


Att nt w rig ang 
Ask for BULLETIN 510-EC 
Wodack®) Electric Tool Corp. 


4627 W. Huron St. Chicago 44, Ill. 





With FORMULA NO. 640, 


clear d 
trates |” plus in concrete, ‘brick. stucco, 


economical, sure. $3 in 55's. Free sample. See Sweet's. 


HAYNES PRODUCTS CO., OMAHA 3, NEBR. 


lectronicad, 

OPEN -—= CLOSE —= LOCK 
DOORS « GATES « ETC 
Commercial, Industrial, Residential 
FREE CATALOG, Write Dept. CE 
ROBOT APPLIANCES, INC. 
13165 Prospect—Dearborn, Mich. 





which pene- 
plaster, etc. 
Seals out water, dirt. Holds 20’ head. Use outside and in. 
Preserves all absorbent materials. Sold 14 years. Quick, 





ELECTRICAL CONSTRUCTION AND MAINTENANCE . . 


CONSTRUCTION-BOOM 
OR NEW LEVEL? 


[FROM PAGE 68) 


this forecast it was assumed 
the rate of increase in annual use 
would gradually decline to 7% 

An increase of 7.1 million resi- 
dential and rural customers by 1956 
when combined with average annual 
use gives total sales to this class of 
customers of 146 billion kwhr in 1956, 
71% over 1951. 

The 1937 to 1951 average increase 
in the annual use of electricity by the 
average small light and power cus- 
tomer was 6.1%. Last year the in- 
crease was 11.6%. It is assumed that 
future increases will be somewhat 
above 7%. 

Estimated increase in small light 
and power customers is from 5.5 mil- 
lion in 1951 to 6.1 million in 1956. 
Combining this latter figure with an 
estimated average use of 15,400 kwhr 
in 1956 gives total sales of 94 billion 
kwhr, 64% above 1951. 

The use of electricity per unit of 
industrial production will continue to 
increase as more and more electrical 
facilities are installed in the nation’s 
factories. Sales of energy to large 
light and power customers will prob- 
ably reach 186 billion kwhr in 1956. 

To this should be added another 12 
billion kwhr in 1954 and 24 billion each 
year thereafter to account for energy 
usage by the proposed atomic energy 
program. 

Total sales of electric energy will 
“probably” reach 473 billion kwhr in 
1956. If, however, defense require- 
ments rise sharply, total sales may 
reach the “potential” level of 521 bil- 
lion kwhr. 


paring 


Electrical Work 


The above appraisal contains a simi- 
larly optimistic picture of electrical 
construction work. By various types 
of construction the percentage of the 
building dollar for installed 
and electrical equipment ranges over 
a wide scale, relatively small in hous- 
ing, large in industrial building. But 
across the | percentage is 


wiring 


board the 
growing. 

The persistent increase in power, 
lighting, air conditioning, electrical 
heating, communication and control is 
a growth factor which the electrical 
industry can apply with confidence to 
construction projections. None of the 
elements of electrical utilization show 
signs of leveling off at present stand- 
ards. Some are only beginning to 
arouse public interest. 
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SEARCHLIGHT SECTION 


Classified Ad 


OPPORTUNITIES’ 


—RATES— 


Equipment 


EMPLOYMENT: 
BUSINESS: 


UNDISPLAYED 

$1.20 per line, minimu 3 lines. To figure advance 
Payment count 5 average words as a line 

Position Wanted and Indictdwal Selling Opportunity 
undisplayed rate is one-half of above rate, payable 
in advance 

Boz Numbers in care of our New York, Chicago & 
San Francisco offices count as one additional line. 

Discount of 10% if full payment is made in advance 
for 4 consecutive insertions 

New Advertisements: Address N. Y 


Office, 330 W. 





Individ 


42nd St., N. Y 
September 24th 


:EQUIPMENT 
USED OR RESALE 


DISPLAYED 
Wanted or For Sale Advertisements 
are aoe only in Displayed Style. 
al Spaces with border rules for prominent 
display of advertisements 


The advertising rate is $11.00 per inch for all 


advertising appea: 
basis. ‘Contract rates quoted on requ 
An advertising inch is measured %” ceutinally on 
one column 3 columns—30 inches—to a page. 
3 . for October issue closing 
ECM 


ring on other than Ra contract 














ELECTRIC MOTOR REPAIRMEN! 


You will find Western’s brand new book of more 
than 1200 Diagrams and Tables a valuable, ae 
saving referesce. Covers Split Ph sagen 
(105 cireuits, including “yo — etic. st starting 

ariou - 
Shading Pole, 


devices, dual voitage, two an 
load sreheeter applicatio etc.), 

ies, Repulsion Induction, Compensated (Vari- 
able speed m presses), Two and Three 
Ph (504 Diagrams achadiog e nd 4 speed 
constant H. P., Variable P., Constant Torque 
dual Voltage, etc.) Dineet™ Current ‘ies cireuits): 
A special section on redesigning A. C. 

motors. Hundreds of controller connections 
useful tables. WESTERN’S MOTOR AND CON- 
TROL CIRCUITS is sold subject to on uncondi- 
tional money back Gurrentes of complete satisfac- 
tion. Send only $5.75 for your copy ay or write 
for descriptive literature. tn use by electrical 
workers everywhere. 


E. A. WESTERN Box 1902 Phoenix, Ariz. 








ELECTRICAL CONTRACTORS 
ESTIMATING HANDBOOK 
“A Unique Tool of the Trade” 
WRITE FOR DESCRIPTIVE FOLDER TO 

THE ESTIMATOR PUBLISHING CO. 

4102 Wilson Road Kenosha, Wis. 








BUYERS OF SURPLUS COPPER 
INSULATED WIRES AND CABLES 


No lengths too long or too short 
Telephone: Eastgate 7-4778 
PIERCE CABLE CO. 

2664 Clybourn Ave. Chicago 14, Illinois 





SALE - NEW 


IMMEDIATE DELIVERY 


HARD-TO-GET-CABLE 


Long and short lengths, Kennecott, An- 
aconda, Hazard, Kerite, General, Cres- 
cent, Hatfield—15, 5, 3 and 1 KV.; 600 
V. (Lead Covered, RH and Under- 
ground); Portable & Control Cable; 
Thermocouple leadwire (#20 I.C.). 
Write for Lacing. 

Other New Ch & Electrical Equip- 
ment from $112 falllion Plant Cancellation: 


Pumps * Cranes * Motors * Valves * Building 
Materials * Boiler Plont Power & Electrical 
Equipment including Rectifying Units 


For inspection, phone R. W. Shell, Ash- 
tabula (O.) 23-186, Xtn 43. 


FOSTER-HAMILTON 
Box 441 Ashtabula, O. 











NATIONAL ELECTRICAL 
CODE HANDBOOK 


New Seventh Edition com- 
Just Out— Dyetely revi to conform 

p with the 1951 Nationa ec- 
7th Edition! al Code requirements. It 
explains the Ba and measurements for 
the various types of jobse—what they 
mean—how to apply them, All the rules 
for a job are in one place. Includes every- 
thing from special requirements pertain- 
ing to hazardous locations to complete 
tables giving the full-load current, wire 
size, conduit size, and branch fuse rati ns 
of various types of motors. a? wg FP - 
Abbott. 7th 652 pp., 441 ilus., $6. 








LIGHT, PHOTOMETRY AND 
ILLUMINATING ENGINEERING 


Covers the fundamentals of photometric 
measurements and illuminating engineer- 
ing design and practice. Supplies data on 
the various types of lamps, illuminating 
levels, utilization factors of luminaires, 
and design principles—as well as showing 
the ways and methods of applying these 
data to the design of lighting ! installations. 
Covers gas, vapor, and 
cent lamps, interior 


lighting 
practice; lighting for 


pages, illus., $7. 30 














Watthour, of every description, reconditioned, 

like new. Your inquiries solicited 
ATLANTIC Electric Meter Cosp. 
214 E. 41 St., New York 17, N. Y. 











ELECTRIC WIRE & CABLE 
putter | Covered @ Lead Covered 
Direct Burial 
Bare Copper @ Weatherproof 
@ Welding Cable 

Wrtte—ph 
at Litman "SALES 


LOngacre 3-5974 





ELECTRICAL EQUIPMENT FOR SALE 


3—Westinghouse C.S.P. transformers, 
am pe ne K. V.A. 
tyle 
1200/2 240/480. 


subtractive 


Im 
Pm Se whe Nyperes single phase transformer, 
Ma Air 210 ntinuous. 
a ” Rigid Wall Conduit. 
ef wire for conduit tin 
oso 82 Rubber covered outside wire for pole line, 
4—Culter Hammer Safety Switches, 600 Voit ca- 


cl 
1—Metal’ Junction box 20° x 
3—Overload circuit breakers. for or iso Volts. 


Reply to: 


CLEMENS CONSTRUCTION COMPANY 
P.O. BOX 266 WEST NEW YORK, N. J. 








NEW BUILWING WIRE & CABLE 


SPECIALIZING in all types of weatherproof 
cable 
Large stock of 
hard-to-get sizes 
We also purchase your surplus stocks of wire 
and cable. 

ACE WIRE & CABLE COMPANY 
180 Morgan Ave. Gi. 6-0904 Brooklyn 37, N. Y 


“shorts” in lead-covered and 








WORLD'S LARGEST INVENTORY 
8 

MOTORS—GENERATORS—TRANSFORMERS 

New ond Guaranteed Rebuilt 

1H. P. to 2500 H.P. 

ELECTRIC EQUIPMENT C 


P.O. BOX 51, ROCHESTER 1, N.Y. 
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ELECTRICAL CABLE 
for every industrial and power application. 
Special constructions. Odd te 
Large stocks on hand of h oltage, lead 
covered —, net ordinarily stocked by your 


length. "Reasonably priced. 


UNIVERSAL Wire and Cable Co. 
2664 N. Clybourn Ave. Chicago 14, Ill. 











IN STOCK FOR IMMEDIATE DELIVERY 


Brery type & sine of chestrie wie & ealte. Under 
cables for direct burial without 


Sales Co. 


>, Electric 
Pennsgrove St., Phila., Pa. GR 4-5900 














FLUORESCENT 
LIGHTING MANUAL 


Explains construction and performance of 
all types of fluorescent lamps. Shows how 
to calculate illuminating requirements, 
how to design luminaries and_ installa- 
tione—gives methods for installing and 
maintaining fluorescent lamps and for 
finding and remedying their troubles. In- 
cludes working data, comparison of cost 
factors of fluorescent and incandescent 
lighting, etc.—everything to aid in the 
designing, selling, installing, and serv- 
icing of efficient and satisfactory fluores- 
cent lighting systems. By Charlies L. 
Amick, Lamp > » G. e 
a Div. 2nd E 318 pages, 208 illus., 
$4.75 














PRIMER OF ELECTRONICS 
AND RADIANT ENERGY 


Clear explanations of electronics and ra- 
diant energy—what they are and what 
they do for us. Shows how electrons, pro- 
tons, neutrons and other composite energy 
particles behave—how radiant energy 
attending their release is used. Tells how 
radio and TV, light and heat, ultraviolet 
infrared rays, X- 
etc work, and 
they are pro- 
duced and controlled. 
Explains electric 
current, magnetism, 
radio circuits, tubes, 
By Don Caverly, 
C ommercial Eng., 
gg Elec. Prod, 
2nd ed. 343 pp., 

is illus., $5.50 








SEE THEM 10 DAYS FREE 


anna. ee 


1 Baers -Hill Book Co. 


330 West 42nd st, NYC (36) 
Send me book(s) checked ostew for 10 days’ exam- 
inotion on sppr roval. In 10 days I will remit for 
eep, plus few cents delivery, and return 

canenied book(s) postpaid. (We pay delivery if 
you remit this coupon—same return privilege.) 

O Abbott—Code Handbook—$6.00 

© Barrows—Light, Photometry—$7.50 

O Amick—Fluorescent Manual—$4.75 

© Caverly—Primer of Electronics—$5.50 
(Print) 


Position 
This offer applies to U. 8. only. 


i eetlieeedtienet teed nD 
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Adam Electric Co., Frank 16 
All-Steel Equipment, Inc re 
Allen-Bradley Co. + aS 
Allis-Chalmers Mfg. Co ee ae 
Alter Co., The Harry .. 214 
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American Tel. & Tel. Co. ‘ane 
Anaconda Wire & Cable Co. 62 
Appleton Electric Co............ 2 
Arro Expansion Bolt Co...... 104 
Arrow-Hart & Hegeman Elec. Co. 
106, 115, 116 
Austin Co., The M. B .. 190, 209 
Baldor Electric Co 204 
Beaver Pipe Tools..... idcadwene 170 
Bell Telephone System 197 
Benbow Mfg. Co....... o«. See 
Benjamin Electric Mfg. Co....94, 95 
Bicdle Co., —, _ eee .175, 176 


Bishop Mfg. Cor a oe 
Black & Bester Mig, Co. The. 14 


Blackburn Corp., Jasper. . 198 
Blackhawk Industries ........ 108 
Blackhawk Mfg. Co.. 149 


Boston tg 3 Hose Rubber Co.. 99 
Brady Co., W. H. 
Briegel Method Tool Co 36 


Bryant Elec. Co., The 103 
Buffalo Forge eI: 138 
BullDog Electric Products Co 143 
Burndy Engineering Co.......... 27 
Century Electric Co.. 165 
Champion DeArment Tool Co. 142 
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Clark Controller Co..... > 
Complete-Reading Elec. Co., Inc. 198 
Cepe, Inc., T. J.. ‘ 162 
Corning Glass Works. 109 


Crescent Ins. Wire & Cable Co.. 17 
Crouse-Hinds Co. .... 30 


Cutler-Hammer, Inc. ............ 45 
Day-Brite Lighting, Inc 170, 177 
Dodge Corp., F. W 137 
Dongan Elec. Mfg. Co. 110 
Dow Corning Corp.. 40 
Economy Fuse & Mfg. Co... . 56 
Efficiency Electric & Mfg. Co. 194 
Electric Products Co., The 130 
Electrical Fittings Corp . 126 
Electrical Wholesaling 203 
Electro Compound 210 
Electromode Corp. 141 
Fairbanks-Morse & Co 23 
Federa! Electric Prod. Co 127 
Feedrail Corp 51 
Fullman Mfg. Co 128 
G & W Electric Specialty Co 54 
Gedney Electric Co ahene 

General Electric Co. Apparatus 
Dept. Second Cover, 4, 5, 11, 12, 
19, 24, 171 

General Electric Co. Construction 
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44, 120 
General Switch Corp 55 
Graybar Electric Co., Inc........ 64 
Greenlee Tool Co... 140 
Guth Co., Edwin F., The . 147 
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169 


Ideal Industries, Inc..... 155, 156, 157, 


Illinois Elec. Porcelain Co. 
International Register Co.. 
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National Electric Products Corp 28, 29 


Okonite Co., The. er 
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Paine Co., The 
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GENERAL PURPOSE 
90,000 line designed 


residential, commercial and 


other applications where 
nd the serv- 
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| rice is limiting 4 
BE ice factor is not great. : 
(INDUSTRIAL HEAVY-DUTY INDUSTRIAL 
40,000 line designed for 90,000 and 50,000 line . 
general industrial oF institu- designed for mass production 
4 tional and commercial appli- industries where price is seC- 
TT cations where the service ondary to continued perform- 
BBE factor is greater and price is ance under conditions of 
+4 Th an important consideration. severe service and maximum 
MEETS BOTH GOVERNMENT AND safety. The 50,000 line isu 
+ NEMA SPECIFICATIONS FOR where space is limited. BOTH 
. " TYPE A SWITCHES. ARE TYPE A but go fat beyo 
| those requirements. 
aeen! ——— ask YOUR ELECTRICAL pisTRIBUTOR FOR sQuARE © PRODUCTS 
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General Electric's new smaller-diameter 
BX ARMORED CABLE 
is lighter... and stronger 


EASIER TO INSTALL; 
CARRIES U.L. LISTING 


General Electric engineering and research 
have taken advantage of the characteristics of 
glass braid and developed a new, smaller- 
diameter BX cable which is listed by Under- 
writers’ Laboratories, Inc. Now BX armored 
cable, a General Electric product that has 
become almost a byword in the industry, is 
even easier to install, will give better service 


than ever before. 


EASIER INSTALLATION 
Smaller-diameter BX cable is easier to 
pull through drill holes—has greater resist- 
ance to impact and crushing. The smaller 
diameter also reduces the weight of the cable, 


making it lighter and easier to carry. 


BETTER SERVICE 

Glass braid is impervious to rot and flame 
— it stands up under the most severe condi- 
tions. Of course, the new BX armored cable 
will fit all standard fittings. 

Ask for the new smaller-diameter BX 
cable on your next order. Construction Ma- 
terials Division, General Electric Company, 
Bridgeport 2, Connecticut. 


© Registered Trade-mark General Blectric Company 


GENERAL ELECTRIC 





